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(57) [Abstract] 

[Technical problem] Washing established piping using the washing refrigerant containing a part for chlorine with 
an environment top problem has the problem which environmental pollution and washing processing take time 
amount. 

[Means for Solution] The washing station of a refrigerating cycle using the refrigerant which does not contain a 
part for chlorine is used, and operation of a washing station is controlled to make [ many ] the refrigerant flow 
rate supplied to washed piping, to make high temperature of the refrigerant supplied to washed piping, or to 
become a two phase refrigerant about the refrigerant supplied to washed piping. Moreover, while making piping 
connection of the washing station with heat souce, transmission of operation information is enabled. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The piping washing station characterized by to have the control unit of the flow resistance of the 
heat exchange capacity of said condenser, and said expansion equipment, and the heat-exchange capacity of 
said evaporator which controls any one at least so that a compressor, a condenser, expansion equipment, and 
an evaporator may be connected and it may become the recovery system which washes the washed body and 
collects washed objects with the refrigerant conveyed with said compressor, and the desired value as which 
the physical condition of said refrigerant was determined beforehand. 

[Claim 2] Said control unit is a piping washing station according to claim 1 characterized by controlling so that 
the refrigerant which flows into said washed body serves as vapor-liquid two-phases flow. 
[Claim 3] The piping washing station according to claim 1 or 2 characterized by controlling a control unit to 
become beyond the predetermined desired value as which the low voltage pressure which equips inlet-side 
piping of said compressor with a low voltage pressure sensor, and is detected by said low voltage pressure 
sensor was determined beforehand. 

[Claim 4] The piping washing station according to claim 1 or 2 characterized by controlling a control unit to 
become beyond the predetermined desired value as which the high-pressure pressure which equips discharge- 
side piping of said compressor with a high-pressure pressure sensor, and is detected by said high-pressure 
pressure sensor was determined beforehand. 

[Claim 5] The piping washing station according to claim 1 or 2 characterized by controlling a control unit to 
become below the predetermined desired value as which the discharge temperature which equips discharge- 
side piping of said compressor with a discharge-temperature sensor, and is detected by said discharge- 
temperature sensor was determined beforehand. 

[Claim 6] The piping washing station according to claim 1 or 2 characterized by controlling a control unit so 
that the inhalation degree of superheat computed by the intake air temperature detected from the low voltage 
pressure which equips inlet-side piping of said compressor with a low voltage pressure sensor and an intake- 
air-temperature sensor, and is detected from said low voltage pressure sensor, and said intake-air- 
temperature sensor serves as predetermined desired value defined beforehand. 

[Claim 7] The piping washing station according to claim 2 characterized by controlling a control unit to become 
the predetermined target range where the dryness fraction of the two phase refrigerant computed from the 
condenser outlet temperature detected from the high-pressure pressure which equips discharge-side piping of 
said compressor with a condensation outlet temperature sensor at outlet side piping of a high-pressure 
pressure sensor and said condenser, and is detected from said high-pressure pressure sensor, and said 
condensation outlet temperature sensor was defined beforehand. 

[Claim 8] The piping washing station according to claim 1 or 2 characterized by preparing the high low voltage 
heat exchanger which carries out heat exchange of a part or all of the heat of condensation of a refrigerant 
that is obtained with said condenser as evaporation heat in an evaporator. 

[Claim 9] The piping washing station according to claim 8 characterized by changing the amount of heat 
exchange of a high low voltage heat exchanger so that the physical condition of said refrigerant may serve as 
desired value defined beforehand. 

[Claim 10] The piping washing station according to claim 8 characterized by having a gas cooling means to cool 
the refrigerant which flows out of said high low voltage heat exchanger, and which evaporated, and changing 
the refrigeration capacity of said gas cooling means according to the physical condition of said refrigerant. 
[Claim 1 1] The piping washing station according to claim 1 to 10 characterized by the driving ability of said 
compressor being adjustable. 

[Claim 1 2] The piping washing station according to claim 1 1 characterized by deciding the control-objectives 
value of the physical condition of a refrigerant according to the driving ability of said compressor. 
[Claim 13] The piping washing station according to claim 1 to 12 characterized by deciding the control- 
objectives value of the physical condition of a refrigerant according to the flow resistance of said washed body. 
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[Claim 14] The piping washing statio^J^ording to claim 1 to 1 3 characterize<^^^deciding the control- 
objectives value of the physical condition of a refrigerant according to the ambient temperature of said piping 
washing station. 

[Claim 15] The piping washing station connected with the heat souce which is characterized by providing the 
following, and which has a compressor between washed piping Expansion equipment which makes said piping 
washing station decompress the refrigerant condensed by said heat exchanger while having the heat exchanger 
which makes the refrigerant of said heat souce or said piping washing station breathed out by either from said 
compressor at least condense The washed object recovery means which carries out separation recovery of 
the washed object from the refrigerant which circulated said washed piping The washing side control unit 
whose transmission of operation information is enabled from the heat-source side control unit which said heat 
souce has 

[Claim 16] A washing side control unit is a piping washing station according to claim 15 characterized by 
controlling any one at least according to the operational status of heat souce among the amount of heat 
exchange of a heat exchanger, the amount of drawing of expansion equipment, or the operation capacity of a 
compressor. 

[Claim 17] The piping washing station connected with the heat souce which has the heat-source side control 
unit which is characterized by providing the following, and whose transmission of operation information is 
enabled at a compressor and the control device arranged outside between washed piping Expansion equipment 
which makes said piping washing station decompress the refrigerant condensed by said heat exchanger while 
having the heat exchanger which makes the refrigerant of said heat souce or said piping washing station 
breathed out by either from said compressor at least condense The washed object recovery means which 
carries out separation recovery of the washed object from the refrigerant which circulated said washed piping 
The washing side control unit whose transmission of operation information is enabled between said heat- 
source side control unit or/and said control device 

[Claim 18] A control device is a piping washing station according to claim 17 characterized by controlling any 
one at least according to the operational status of heat souce and a piping washing station among the amount 
of heat exchange of a heat exchanger, the amount of drawing of expansion equipment, or the operation 
capacity of a compressor. 

[Claim 19] The piping washing station according to claim 15 to 18 characterized by to equip a heat-source side 
control unit with the function suspend operation of the compressor arranged in said heat souce when fault 
occurs in transmission of the operation information between the control device arranged between the heat- 
source side control unit which heat souce had, and the washing side control units which the piping washing 
station had, or in the exterior, said heat-source side control unit, and said washing side control unit. 
[Claim 20] The piping washing station according to claim 15 to 18 characterized by having the storage means 
or a display means to display of a heat-source side control unit, a washing side control unit, or a control 
device to record the advance situation of piping washing operation on any one at least. 

[Claim 21] The piping washing station according to claim 15 to 18 characterized by recording completion or 
un-completing on the storage means of a heat-source side control unit, a washing side control unit, or a 
control device which it had in any one at least. [ of piping washing operation ] 

[Claim 22] The piping washing station according to claim 20 characterized for the function which resumes 
piping washing operation based on record of the advance situation of piping washing operation by the thing of a 
washing side control unit or a control device with which either was equipped at least when piping washing 
operation is interrupted by un-completing. 

[Claim 23] The piping washing station according to claim 21 characterized by forbidding operations other than 
piping washing operation in heat souce when completion record of piping washing operation is not made by the 
heat-source side control unit. 

[Claim 24] The piping washing approach of carrying out having had the step judge the fitness of said piping 
washing operation based on the information on the operational status of said piping washing station 
transmitted to the centralized-control equipment by which remote installation was carried out from the step 
which removes the frozen air conditioner of established use from established piping, the step which attach a 
piping washing station in said established piping, the step which perform piping washing operation with said 
piping washing station, and the control unit which formed to said piping washing station as the description. 
[Claim 25] The piping washing approach according to claim 24 characterized by having the step which makes a 
change of an operation control condition or the amount adjustment of refrigerants by the fitness judging of said 
piping washing operation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the washing station which washes the refrigerating machine oil 
which remains for piping in the case of also exchanging refrigerating machine oil at the same time it exchanges 
the refrigerant used especially in a frozen air conditioner about the washing station of piping. 
[0002] 

[Description of the Prior Art] The frozen air conditioner of a separate form generally used from the former is 
shown in drawing 27 . In d rawi ng 2 7 , 28 is heat souce and builds in a compressor 1 , a four way valve 29, the 
heat-source side heat exchanger 30, 1st connection valve 12c, 12d of 2nd connection valve, and an 
accumulator 10. 22 is an interior unit and is equipped with the electronic expansion valve 24 and the use side 
heat exchanger 23. It is installed in the distant location, the 1st connecting piping 4 and the 2nd connecting 
piping 6 connect, and heat souce 28 and an interior unit 22 form a refrigerating cycle. 

[0003] The end of the 1st connecting piping 4 is connected with a four way valve 29 through 1st connection 
valve 12c, and other ends of the 1st connecting piping 4 are connected with the use side heat exchanger 23. 
The end of the 2nd connecting piping 6 is connected with the heat-source side heat exchanger 30 through 1 2d 
of 2nd connection valve, and other ends of the 2nd connecting piping 6 are connected with the electronic 
expansion valve 24. Moreover, oil returning hole 10a is prepared in the lower part of outflow piping of the shape 
of a U tube of an accumulator 10. 

[0004] Drawing 27 explains the flow of the refrigerant of this frozen air conditioner. A continuous-line arrow 
head shows the flow of a wavy line arrow head's heating operation of the flow of air conditioning operation 
among drawing. First, the flow of air conditioning operation is explained. Through a four way valve 29, the gas 
refrigerant of elevated-temperature high pressure compressed with the compressor 1 flows into the heat- 
source side heat exchanger 30, and heat exchange of it is carried out to heat-source media, such as air and 
water, here, and it is condensate-ized. The condensate-ized refrigerant flows into the electronic expansion 
valve 24 through 1 2d of 2nd connection valve, and the 2nd connecting piping 6, is decompressed to low voltage 
here, will be in a low voltage vapor-liquid two phase condition, and by the use side heat exchanger 23, heat 
exchange of it is carried out to use side media, such as air, and it is evaporative-gas-ized. The evaporative- 
gas-ized refrigerant returns to a compressor 1 through the 1st connecting piping 4, 1st connection valve 12c, 
a four way valve 29, and an accumulator 10. 

[0005] Next, the flow of heating operation is explained. Through a four way valve 29, connection valve 12of ** 
1st c, and the 1st connecting piping 4, the gas refrigerant of elevated-temperature high pressure compressed 
with the compressor 1 flows into the use side heat exchanger 23, and heat exchange of it is carried out to use 
side media, such as air, here, and it is condensate-ized. The condensate-ized refrigerant flows into the 
electronic expansion valve 24, is decompressed to low voltage here, will be in a low voltage vapor-liquid two 
phase condition, and through the 2nd connecting piping 6 and 12d of 2nd connection valve, by the heat-source 
side heat exchanger 30, heat exchange of it is carried out to heat-source media, such as air and water, and it 
is evaporative-gas-ized. The evaporative-gas-ized refrigerant returns to a compressor 1 through a four way 
valve 29 and an accumulator 10. 

[0006] Although the CFC (chlorofluorocarbon) system refrigerant and the HCFC (hydrochlorofluorocarbon) 
system refrigerant have been conventionally used for many of such frozen air conditioners, in order that the 
chlorine contained in these molecules may destroy an ozone layer in a stratosphere, a CFC system refrigerant 
is already abolished and production regulation is started also for the HCFC system refrigerant. 
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[0007] These are replaced and the fi^^n air conditioner which uses the HFC O^dro fluorocarbon) system 
refrigerant which does not contain c^Bhe in a molecule is put in practical us^Bnen the frozen air 
conditioner using a CFC system refrigerant or a HCFC system refrigerant is superannuated, since abolition / 
production regulation is carried out, it is necessary to change these refrigerants to the frozen air conditioner 
using a HFC system refrigerant etc. 

[0008] When it is the separate mold which consists of connecting piping 4 and 6 to which a frozen air 
conditioner connects heat souce 28, an interior unit 22, and these, since the refrigerating machine oil, organic 
material, and heat exchanger used with a HFC system refrigerant differ from them of a HCFC system 
refrigerant or a CFC system refrigerant, it is necessary to exchange heat souce 28 and an interior unit 22 for 
the thing only for HFC system refrigerants. Since the heat souce 28 and the interior unit 22 for a CFC system 
refrigerant or HCFC system refrigerants are superannuated, it is necessary to exchange them, and they are 
comparatively easy to exchange further from the first. 

[0009] On the other hand, when laid under the buildings, such as a case where piping length is long, and a pipe 
shaft or the underpart of the roof, about connecting piping 4 and 6, it is difficult to exchange for new piping, 
and piping work can be simplified if the connecting piping 4 and 6 which was being used with the refrigerating 
cycle equipment using a CFC system refrigerant or a HCFC system refrigerant can be used as it is, since it is 
moreover hard to be superannuated. 
[0010] 

[Problem(s) to be Solved by the Invention] However, to the connecting piping 4 and 6 which was being used 
with the frozen air conditioner using a CFC system refrigerant or a HCFC system refrigerant, the mineral oil 
which is refrigerating machine oil of the frozen air conditioner which used the CFC system refrigerant and the 
HCFC system refrigerant remains. 

[0011] Drawin g 28 is drawing showing the critical solubility which shows the solubility of the refrigerating 
machine oil for HFC system refrigerants at the time of mineral oil mixing, and a HFC system refrigerant 
(R407C), an axis of abscissa shows oil quantity (wt%), and an axis of ordinate shows temperature (degree C). 
Refrigerating machine oil has the condition of not dissolving with the condition of dissolving and dissolving in a 
refrigerant when intermingled with the refrigerant, but dissociating, and the boundary point of compatibility and 
separation is dependent on temperature. The range to dissolve is located in the temperature region inserted 
into minimum temperature and upper limit temperature, and the dissolution property is expressed with the 
critical solubility of drawin g 28 . Mineral oil mixes in the refrigerating machine oil (synthetic oil, such as ester oil 
and an ether oil) of the frozen air conditioner using a HFC system refrigerant, and the temperature 
requirement dissolved as the amount of mineral oil increases becomes narrow. And since the refrigerating 
machine oil for HFC system refrigerants will dissociate and float at the upper layer of liquid cooling 
intermediation when compatibility with a HFC system refrigerant is lost and liquid cooling intermediation has 
accumulated in the accumulator 10, as shown in drawin g 28 if it mixes more than a constant rate, there is a 
possibility that refrigerating machine oil may not return from oil returning hole 10a in the lower part of an 
accumulator 10 to a compressor 1, but the sliding section of a compressor 1 may be burned. Moreover, in the 
conventional CFC system refrigerant, since synthetic oil was used for the lubricating oil with the HFC system 
refrigerant to mineral oil having been used for the lubricating oil, when mineral oil remained for established 
refrigerant piping, in a new refrigerant circuit, the foreign matter (contamination) arose and there was a 
problem of having blockaded a diaphragm device or damaging a compressor. 

[0012] Moreover, corresponding to said problem, carrying out liquid seal of the connecting piping 4 and 6 which 
was being used with the frozen air conditioner which used the CFC system refrigerant and the HCFC system 
refrigerant by the penetrant remover (HCFC141b and HCFC225) of dedication which dissolves mineral oil using 
a washing station, and carrying out dissolution washing of the mineral oil which remains in piping is performed 
by the former. 

[0013] In this case, there was a problem as shown below. The penetrant remover used for the 1st is a HCFC 
system refrigerant, and since ozone modulus of rupture is not 0, it is contradictory to substituting for the 
refrigerant of a frozen air conditioner from a HCFC system refrigerant to a HFC system refrigerant. Especially 
HCFC141b has ozone modulus of rupture as large as 0.11, and it is a problem to wash piping using this 
refrigerant. 

[0014] Moreover, it is raised that inflammability and toxicity are not completely safe for the penetrant remover 
used for the 2nd. HCFC141b is inflammability and it is low toxicity, and it is low toxicity although HCFC225 is 
incombustibility. 

[0015] Adhered to piping that the penetrant remover after washing cannot evaporate easily, since the boiling 
point of a penetrant remover is [ 3rd ] still higher (HCFC141b is 32 degrees C and HCFC225 is 51-56 degrees 
C), in order to collect these, a recovery stroke — nitrogen gas blows and washes a penetrant remover — 
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takes time amount. 

[0016] Moreover, even if it was goin^^pwash using the penetrant remover wh^Bhere is no problem on the 
above environments, or are easy to collect, since what has solubility in mineral onby such penetrant remover 
hardly existed, it had the problem that washing was not performed promptly. 

[0017] It aims at providing the frozen air conditioner simplified in reinstallation construction of piping by this 
invention being made in order to cancel such a trouble, washing piping when updating equipment in order to 
exchange the refrigerant used in a frozen air conditioner while obtaining the washing station which can wash 
piping quickly convenient by the environment, and using washed established piping. Moreover, this invention is 
simple for exchange of a refrigerant, and aims at acquiring an approach exchanging a reliable frozen air 
conditioner while it obtains positive completion of the versatility by piping washing operation which used the 
heat souce for frozen air-conditioning, or washing. 
[0018] 

[Means for Solving the Problem] The piping washing station concerning claim 1 of this invention connects a 
compressor, a condenser, expansion equipment, and an evaporator, and it is equipped with the control unit of 
the flow resistance of the heat exchange capacity of said condenser, and said expansion equipment, and the 
heat-exchange capacity of said evaporator which controls any one at least so that it may become the 
recovery system which washes the washed body and collects washed objects with the refrigerant conveyed 
with said compressor, and the desired value as which the physical condition of said refrigerant was determined 
beforehand. 

[0019] The piping washing station concerning claim 2 of this invention controls the refrigerant with which a 
control unit flows into said washed body by the control unit to become vapor-liquid two-phases flow. 
[0020] The piping washing station concerning claim 3 of this invention equips inlet-side piping of a compressor 
with a low voltage pressure sensor, and controls a control unit to become beyond the predetermined desired 
value as which the low voltage pressure detected by said low voltage pressure sensor was determined 
beforehand. 

[0021] The piping washing station concerning claim 4 of this invention equips discharge-side piping of a 
compressor with a high-pressure pressure sensor, and controls a control unit to become beyond the 
predetermined desired value as which the high-pressure pressure detected by said high-pressure pressure 
sensor was determined beforehand. 

[0022] The piping washing station concerning claim 5 of this invention equips discharge-side piping of a 
compressor with a discharge-temperature sensor, and controls a control unit to become below the 
predetermined desired value as which the discharge temperature detected by said discharge-temperature 
sensor was determined beforehand. 

[0023] The piping washing station concerning claim 6 of this invention equips inlet-side piping of a compressor 
with a low voltage pressure sensor and an intake-air-temperature sensor, and it controls a control unit so that 
the inhalation degree of superheat computed by the intake air temperature detected from the low voltage 
pressure detected from said low voltage pressure sensor and said intake-air-temperature sensor serves as 
predetermined desired value defined beforehand. 

[0024] The piping washing station concerning claim 7 of this invention equips discharge-side piping of a 
compressor with a condensation outlet temperature sensor at outlet side piping of a high-pressure pressure 
sensor and a condenser, and controls a control unit to become the predetermined target range where the 
dryness fraction of the two phase refrigerant computed from the condenser outlet temperature detected from 
the high-pressure pressure detected from said high-pressure pressure sensor and said condensation outlet 
temperature sensor was defined beforehand. 

[0025] The piping washing station concerning claim 8 of this invention prepares the high low voltage heat 
exchanger which carries out heat exchange of a part or all of the heat of condensation of a refrigerant that is 
obtained with a condenser as evaporation heat in an evaporator. 

[0026] The piping washing station concerning claim 9 of this invention changes the amount of heat exchange of 
a high low voltage heat exchanger so that the physical condition of a refrigerant may serve as desired value 
defined beforehand. 

[0027] The piping washing station concerning claim 10 of this invention is equipped with a gas cooling means to 
cool the refrigerant which flows out of a high low voltage heat exchanger and which evaporated, and changes 
the refrigeration capacity of said gas cooling means according to the physical condition of a refrigerant. 
[0028] The driving ability of a compressor of the piping washing station concerning claim 1 1 of this invention is 
adjustable. 

[0029] The piping washing station concerning claim 12 of this invention determines the control-objectives 
value of the physical condition of a refrigerant according to the driving ability of a compressor. 
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[0030] The piping washing station coM^rning claim 13 of this invention determa^s the control-objectives 
value of the physical condition of a f^^fterant according to the flow resistanc^^Wihe washed body. 
[0031] The piping washing station concerning claim 14 of this invention determines the control-objectives 
value of the physical condition of a refrigerant according to the ambient temperature of a piping washing 
station. 

[0032] The piping washing station concerning claim 15 of this invention While having the heat exchanger which 
makes either condense at least the refrigerant of said heat souce or said piping washing station breathed out 
from said compressor in the piping washing station connected with the heat souce which has a compressor 
between washed piping The expansion equipment which makes said piping washing station decompress the 
refrigerant condensed by said heat exchanger, It has the washed object recovery means which carries out 
separation recovery of the washed object from the refrigerant which circulated said washed piping, and the 
washing side control unit whose transmission of operation information is enabled from the heat-source side 
control unit which said heat souce has. 

[0033] As for the piping washing station concerning claim 16 of this invention, a washing side control unit 
controls any one at least according to the operational status of heat souce among the amount of heat 
exchange of a heat exchanger, the amount of drawing of expansion equipment, or the operation capacity of a 
compressor. 

[0034] The piping washing station concerning claim 1 7 of this invention In the piping washing station connected 
with the heat souce which has the heat-source side control unit whose transmission of operation information 
is enabled at the control device arranged in a compressor and the exterior between washed piping While having 
the heat exchanger which makes the refrigerant of said heat souce or said piping washing station breathed out 
by either from said compressor at least condense The expansion equipment which makes the refrigerant 
condensed by said heat exchanger in said piping washing station decompress, It has the washing side control 
unit which can transmit operation information between the washed object recovery means which carries out 
separation recovery of the washed object from the refrigerant which circulated said washed piping, and said 
heat-source side control unit or/and said control device. 

[0035] As for the piping washing station concerning claim 18 of this invention, a control device controls any 
one at least according to the operational status of heat souce and a piping washing station among the amount 
of heat exchange of a heat exchanger, the amount of drawing of expansion equipment, or the operation 
capacity of a compressor. 

[0036] The piping washing station concerning claim 19 of this invention equips a heat-source side control unit 
with the function to suspend operation of the compressor arranged in said heat souce, when fault occurs in 
transmission of the operation information between the control device arranged between the heat-source side 
control unit which heat souce had, and the washing side control units which the piping washing station had, or 
in the exterior, said heat-source side control unit, and said washing side control unit. 

[0037] The piping washing station concerning claim 20 of this invention is equipped with the storage means or 
a display means to display of a heat-source side control unit, a washing side control unit, or a control device 
to record the advance situation of piping washing operation on any one at least. 

[0038] The piping washing station concerning claim 21 of this invention records completion or un-completing 
on the storage means of a heat-source side control unit, a washing side control unit, or a control device which 
it had in any one at least. [ of piping washing operation ] 

[0039] When piping washing operation is interrupted by un-completing, the piping washing station concerning 
claim 22 of this invention equips either with the function which resumes piping washing operation based on 
record of the advance situation of piping washing operation, even if there are few washing side control units or 
control devices. 

[0040] The piping washing station concerning claim 23 of this invention forbids operations other than piping 
washing operation in heat souce, when completion record of piping washing operation is not made by the heat- 
source side control unit. 

[0041] The piping washing approach concerning claim 24 of this invention has the step judge the fitness of said 
piping washing operation based on the information on the operational status of said piping washing station 
transmitted to the centralized-control equipment by which remote installation was carried out from the step 
which removes the frozen air conditioner of established use from established piping, the step which attach a 
piping washing station in said established piping, the step which perform in piping washing operation by said 
piping washing station, and the control unit prepared to said piping washing station. 

[0042] The piping washing approach concerning claim 25 of this invention is equipped with the step which 
makes a change of an operation control condition or the amount adjustment of refrigerants by the fitness 
judging of piping washing operation. 
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[0043] ■ 

[Embodiment of the Invention] The ^^B't 1 of operation of below gestalt 1. tl^Wivention of operation is 
explained based on drawing. DrawingMs the refrigerant circuit Fig. of the piping washing station by the gestalt 
1 of operation. In drawing, 1 is a condenser and established piping to which an oil separator and 3 connect four 
to and, as for a compressor and 2, six connect the heat souce and the interior unit of a frozen air conditioner, 
and, for washed piping, the by-path pipe to which 5 connects the end of the established piping 4 and 6, and 7, 
as for an evaporator and 9, an electronic expansion valve and 8 are [ the separation recovery system of a 
washed object and 10 ] accumulators. 1 1 was a piping washing station, the piping washing station 1 1 made 
sequential connection of a compressor 1, an oil separator 2, a condenser 3, the electronic expansion valve 7, 
an evaporator 8, the separation recovery system 9, and the accumulator 10, and was constituted, and the by- 
path pipe 5 of the established piping 4 and 6 was not connected — it already connects with an end through 
the connection valves 12a and 12b. The compressor 1 is a rotational frequency adjustable compressor, the 
refrigerant flow rate conveyed by changing a rotational frequency can be fluctuated, and a condenser 3 and an 
evaporator 8 perform the open air and heat exchange of piping washing station 1 1 perimeter which are 
ventilated by the fan (not shown). Moreover, the temperature sensor with which 13a measures the discharge 
temperature of a compressor 1, the temperature sensor with which 13b measures the temperature of the 
outlet of a condenser 3 and the inlet port of the washed piping 4, the temperature sensor with which 13c 
measures the intake air temperature of a compressor 1, the pressure sensor with which 14a measures the 
high-pressure pressure of a piping washing station, and 14b are pressure sensors which measure the low 
voltage pressure of a piping washing station. 15 is a measurement control unit which controls the fan airflow of 
the rotational frequency of a compressor 1, a condenser 3, and an evaporator 8, and the opening of the 
electronic expansion valve 7 from the measurement value of temperature sensors 13a, 13b, and 13c and 
pressure sensors 14a and 14b. 

[0044] As shown in drawing 1 , the refrigerating cycle consists of this invention, and R407C which is a HFC 
system mixing refrigerant as a refrigerant which circulates through a refrigerating cycle is used. R407C is the 
non-azeotropy mixing refrigerant which R32/R125/R134a mixed at a rate (23/25/52wt%), and the ester oil 
which has this refrigerant and compatibility is used as refrigerating machine oil. Moreover, the frozen air 
conditioner with which the established piping 4 and 6 used the HCFC system refrigerant was connected in the 
past, and the mineral oil which is refrigerating machine oil for HCFC system refrigerants remains for this 
established piping. The solubility of the mineral oil to R407C is 1% or less, and does not almost have solubility 
with mineral oil. 

[0045] Next, the washing procedure of this invention is explained. The required heat souce of the exchange 
connected to the established piping 4 and 6 and an interior unit are removed, and the piping washing station 1 1 
and a by-path pipe 5 are connected to the established piping 4 and 6 like drawing 1 . After carrying out 
vacuum suction of the whole refrigerating cycle after connection, optimum dose restoration of R407C is 
carried out. A compressor 1 is operated after that. The operation situation of the refrigerating cycle at this 
time is as follows. The gas refrigerant of elevated-temperature high pressure breathed out from the 
compressor 1 passes an oil separator 2 first. It is separated by the oil separator 2 and the refrigerating 
machine oil breathed out from the compressor 1 together with the gas refrigerant in this phase is returned to 
the inlet side of a compressor 1 . After that, with a condenser 3, a part of gas is cooled, and the gas refrigerant 
of elevated-temperature high pressure serves as liquid, and turns into a high-pressure vapor-liquid two phase 
refrigerant. After this high-pressure vapor-liquid two phase refrigerant passes the established piping 4, a by- 
path pipe 5, and the established piping 6 and washes these interior of piping, it is decompressed by the low- 
pressure vapor-liquid two phase refrigerant by the electronic expansion valve 7. It is heated with an evaporator 
8 after this, and becomes low-pressure gas. Next, the separation recovery system 9 is passed, in this case, the 
mineral oil which was washed within the established piping 4 and 6 and was torn off from the adhesion in piping 
is separated from a refrigerant, and mineral oil is held at the separation recovery system 9. A low-pressure 
refrigerant gas is inhaled by the compressor 1 through an accumulator 10 after this. 

[0046] Thus, it becomes possible to pour the refrigerant with which liquid was mixed with vapor-liquid two 
phase interflow, i.e., gas, by making the refrigerating cycle by the piping washing station operate by established 
piping which is washed piping. Here, the reason for washing by pouring a vapor-liquid two phase refrigerant for 
established piping is explained. Drawing 2 is drawing having shown the washing property by the amount of 
piping survival and washing time amount of mineral oil for every condition of the refrigerant at the time of 
washing about this invention, and the amount of mineral oil to which an axis of abscissa remains to washing 
time amount, and an axis of ordinate remains for piping after washing is expressed. As shown in drawin g 2 , 
when washing mineral oil, in three conditions, gas single phase, liquid single phase, and a vapor-liquid two phase 
(gas liquor mixing), it turns out that the washing property when washing by the vapor-liquid two phase 
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expressed with the alternate long and^-Tort dash line by <> mark in drawing is^^ellent. 
[0047] The conventional washing wa^Bshing by dissolving the mineral oil wit^^ich the sink and the 
penetrant remover adhered to piping by making penetrant removers, such as HuFC225, into liquid single phase 
at piping. Moreover, since this refrigerant and mineral oil do not almost have solubility when it washes by 
passing R407C and is washed by passing as liquid for piping as usual, mineral oil will be pulled and moved by 
shearing force with R407C, and it will wash. In this case, the passing speed of mineral oil is remarkably slow 
compared with the rate of flow of refrigerant liquid, and takes [ washing ] time amount and is not practical. It 
takes [ that will pull and move mineral oil by shearing force with R407C similarly also in this case, will wash, 
and the passing speed of mineral oil washes late ] time amount and is not practical although the method of 
passing R407C as gas is also in piping again. 

[0048] On the other hand, when washing by vapor-liquid two phase interflow, since vapor-liquid mixes and 
flows, two-phases flow becomes larger than the case where the turbulence condition of flow passes liquid 
single phase and gas single phase. Therefore, turbulence of the liquid cooling intermediation in a vapor-liquid 
two phase refrigerant becomes large near a piping wall surface, and the operation which tears off the mineral 
oil adhering to a wall surface from a wall surface is performed. Since the mineral oil torn off from the wall 
surface moves in the inside of a refrigerant, passing speed becomes the same as a refrigerant. Therefore, it 
becomes possible to move a refrigerant at high speed compared with making it pull and move by shearing force 
with R407C, and washing, and washing of mineral oil is performed promptly for a short time. 
[0049] Thus, in piping washing, although it depends for the washing property of the mineral oil removal by the 
vapor-liquid two phase refrigerant on the capacity which tears off mineral oil from the capacity to which 
mineral oil is moved by shearing force, and piping, since such capacity becomes so large that the rate of flow 
of a refrigerant, i.e., a flow rate, becomes large, washing capacity improves, so that a refrigerant flow rate is 
large. Therefore, if a refrigerant flow rate increases, washing will become possible for a short time, or more 
sufficient washing is attained even if it is the same washing time amount. 

[0050] After washing termination of piping suspends operation of a compressor 1, and closes connection valve 
12a. The refrigerant breathed out from the compressor 1 is driven in and accumulated in a condenser 3, if a 
compressor 1 is operated again after that, since connection valve 12a is closed, on the other hand, the 
accumulator 10 HE drawer of the refrigerant in the established piping 4 and 6 or a by-path pipe 5 is carried 
out, it is performing the so-called pump-down operation, and it collects R407C which remains in the 
established piping 4 and 6. Since the boiling point of R407C is easily evaporative-gas-ized by performing this 
pump-down operation with -43 degrees C since it is low, it can also perform recovery of R407C as a penetrant 
remover easily. After pump-down operation termination closes connection valve 12b, and ends recovery of 
R407C. 

[0051] After R407C recovery removes the piping washing station 11 and a by-path pipe 5 from established 
piping, attaches the heat souce and the interior unit which are newly installed after exchange, and completes 
washing of established piping, and exchange of a frozen air conditioner. Thus, by carrying out, exchange of a 
frozen air conditioner is attained simply, without reinstalling piping. 

[0052] Next, the operating method of the piping washing station 1 1 under washing operation is explained. 
Washing capacity is raised, and in order to realize short-time-izing of washing time amount, and more sufficient 
washing, it is necessary to carry out operation to which the washing flow rate by the refrigerant becomes large, 
as mentioned above. Then, the refrigerant flow rate conveyed, so that the suction pressure of a compressor 1, 
i.e., low voltage, is so high that the rotational frequency of a compressor 1 is large as shown in drawing 3 when 
its attention is paid to the operational characteristics of a compressor 1 increases. Then, in washing operation, 
the rotational frequency of a compressor 1 is operated at the highest possible rotational frequency in the 
range which does not have trouble in operation. Thus, by operating, the refrigerant flow rate conveyed 
increases and can improve washing capacity. However, when there is a possibility that the high pressure of a 
compressor discharge side may exceed the permission design pressure of the piping washing stations 11, such 
as a compressor 1, or when there is a possibility that overload operation may be performed and the operating 
duty of a compressor 1 may exceed an allowed value, a rotational frequency is reduced suitably, and is 
operated and the dependability of compressor 1 operation is secured. 

[0053] Even if it is a case so that operation capacity may be changed by changing, the approaches (number of 
cylinders), for example, number of gas columns, other than the approach of carrying out adjustable [ of the 
rotational frequency of a compressor ], in addition, similarly The operation capacity of a compressor is greatly 
controlled so that the refrigerant flow rate of many [ under / washing operation ] as possible flows. When there 
is a possibility that high pressure may exceed the permission design pressure of the piping washing stations 11, 
such as a compressor 1, or when there is a possibility that it may become overload operation and the 
operating duty of a compressor 1 may exceed an allowed value, operation capacity is reduced suitably, and is 
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operated and the dependability of confessor 1 operation is secured. 

[0054] Moreover, in order to enlarge^^mshing flow rate, controlling the low-t^^»n side pressure of the 
refrigerating cycle which is the suction pressure of a compressor to become high can also respond. For 
example, the washing flow rate which can carry out the completion of washing is beforehand defined in target 
washing time amount, and when the rotational frequency of a compressor 1 is determined, the desired value of 
the low voltage pressure for securing a flow rate required for washing from correlation of drawin g 3 can be 
determined. Each device of the piping washing station 11 is controlled to be able to realize this low voltage. For 
example, when the current low voltage pressure under washing operation is lower than desired value, opening 
of the electronic expansion valve 7 is enlarged, or low voltage is raised by making the fan airflow of an 
evaporator 8 increase. Moreover, low voltage can be raised even if it decreases the fan airflow of a condenser 
3. In this case, high pressure rises by reduction of fan airflow, and low voltage rises with that rise. 
[0055] In addition, although the desired value of a low voltage pressure is defined, a low-pressure value may 
come during operation beyond this value. In this case, since the refrigerant flow rate conveyed with a 
compressor 1 increases more, washing capacity improves further, and more sufficient washing is attained even 
if it is the same washing time amount. However, if low voltage is operated too much highly, also when there is a 
possibility that the refrigerant flow rate conveyed with a compressor 1 may become large too much, a 
compressor 1 may serve as overload operation, and an operating duty may exceed an allowed value, it will 
generate. In such a case, the upper limit of a low voltage pressure is defined and the opening of reduction and 
the electronic expansion valve 7 is small controlled [ the fan airflow of a condenser 3 ] for an increment and 
the fan airflow of an evaporator 8 not to carry out operation which becomes more than this low voltage 
pressure. 

[0056] Moreover, as an operating method of the piping washing station 1 1 under washing operation, the desired 
value of a high-pressure pressure is defined beforehand, and the piping washing station 1 1 may be operated so 
that it may become this desired value. If high pressure is high, the temperature of the two phase refrigerant to 
wash will also rise and the temperature of treated oil-ed will also rise in connection with it. Since the viscosity 
of liquids, such as an oil, falls so that it becomes an elevated temperature, in case mineral oil is moved by 
shearing force, it becomes easy to move mineral oil and its washing capacity improves. Then, the temperature 
from which required washing capacity is acquired is defined beforehand, and let the pressure which can realize 
the temperature be the desired value of a high-pressure pressure. When washing capacity is considered about 
this temperature, it is desirable to be set as 30 degrees C or more. The piping washing station 1 1 is operated 
so that it may become the desired value of this high-pressure pressure. For example, when the current high 
pressure under washing operation is lower than desired value, high pressure is raised by decreasing the fan 
airflow of a condenser 3. Moreover, opening of the electronic expansion valve 7 may be enlarged, or the fan 
airflow of an evaporator 8 may be made to increase. By carrying out like this, low voltage can rise and high 
pressure can be raised with the rise. 

[0057] In addition, although the desired value of a high-pressure pressure is defined, a high-pressure pressure 
value may come during operation beyond this value. In this case, since the viscosity of an oil falls further, 
improvement in the further washing capacity is realizable. However, if high pressure is operated too much 
highly, also when there is a possibility of exceeding the permission design pressure of the piping washing 
stations 1 1, such as a compressor 1, it will generate. In such a case, the upper limit of a high-pressure 
pressure is defined and the fan airflow of a condenser 3 and an evaporator 8 and the opening of the electronic 
expansion valve 7 are controlled not to carry out operation which becomes more than this high pressure. 
[0058] Moreover, since the pressure loss of piping becomes large when the piping length of the washed piping 
4 and 6 is long, if high pressure is not made to some extent high, low voltage will fall by the pressure loss of 
piping, and the case where it falls from the flow rate which needs for washing the refrigerant flow rate 
conveyed with a compressor 1 will occur. Also in order to correspond to such a situation, high pressure is 
operated so that it may become high beyond a certain value, so that low voltage may not fall beyond the need. 
The control approach which makes high pressure in this case high can be enforced by the same approach as 
the approach mentioned above. 

[0059] Moreover, the upper limit of the discharge temperature of a compressor 1 may be beforehand defined 
as an operating method of the piping washing station 11 under washing operation. As mentioned above, when 
operation which raises high pressure is performed, in connection with it, a discharge temperature also becomes 
easy to rise. If a discharge temperature rises to the temperature which causes degradation of the oil in a 
compressor 1 at this time, since the operation dependability of a compressor 1 will be reduced, it is not 
desirable. In order to avoid such a condition, when there is a possibility that the discharge temperature under 
operation may exceed the upper limit of a discharge temperature, operation to which a discharge temperature 
is reduced is performed. Since it becomes effective to reduce high pressure or to reduce the intake air 
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temperature of a compressor 1 in orc^^to reduce a discharge temperature, or^^riakes the fan airflow of a 
condenser 3 increase, and reduces f^^ftressure or reduces the fan airflow oi^^ftvaporator 8, it is enlarging 
opening of the electronic expansion valve 7, and a discharge temperature is reauced by reducing the 
refrigerant degree of superheat of evaporator 8 outlet, and an intake air temperature. 

[0060] Moreover, the range which the refrigerant degree of superheat of the inlet side of a compressor 1 takes 
may be appointed as an operating method of the piping washing station 1 1 under washing operation. When 
control which raises the low voltage of a refrigerating cycle which was mentioned above, and high pressure is 
performed, depending on control of each device, the refrigerant of compressor 1 inhalation will not be in an 
overheating gas condition, but liquid returns to a compressor, or the refrigerant degree of superheat of 
compressor 1 inhalation becomes large too much, an intake air temperature rises, and the case where this 
causes a discharge-temperature rise occurs. Since the dependability of compressor 1 operation is reduced, in 
order to secure the dependability in operation of a compressor 1, the rise of the liquid return to a compressor 
1 or a discharge temperature is made into the suitable range which the refrigerant degree of superheat of 
compressor 1 inhalation takes, for example, the range which is the degree of superheat of 5 degrees C - 10 
degrees C, and controls a refrigerant degree of superheat within the limits of this. Directly, although control of 
a refrigerant degree of superheat is controllable by the size of the opening of the electronic expansion valve 7, 
control of the fan airflow of a condenser 3 and an evaporator 8 may perform it indirectly. Namely, although a 
degree of superheat is made low by enlarging opening of the electronic expansion valve 7 when a refrigerant 
degree of superheat is high By reducing the fan airflow of an evaporator 8 as other approaches, the amount of 
heat exchange in an evaporator 8 is reduced. The fan airflow of a condenser 3 may be reduced, high pressure 
may be made high, along with it, it is made high, and a degree of superheat may be made low and it may make 
[ low voltage may also make the coolant temperature in the open air and an evaporator 8 approach, may 
reduce the amount of heat exchange in an evaporator 8 and ] a degree of superheat low. Moreover, a degree of 
superheat is highly controlled by performing actuation opposite to these actuation, when a refrigerant degree 
of superheat is conversely low. 

[0061] Furthermore, the dryness fraction of this vapor-liquid two phase refrigerant may be controlled as an 
operating method of the piping washing station 1 1 under washing operation to become within the limits of 
predetermined by using as a vapor-liquid two phase refrigerant the refrigerant condition which flows into the 
washed piping 4. When the refrigerant condition which flows into the washed piping 4 is used as a vapor-liquid 
two phase refrigerant, it is as the above-mentioned explanation that washing capacity improves. Even if it is a 
vapor-liquid two phase refrigerant, moreover, when the dryness fraction is close to 1 It becomes the spraying 
style to which the drop is flowing the inside of the flow of gas in the shape of spraying, and becomes almost 
same flowing as gas single phase. When a dryness fraction is close to 0 It may be hard to acquire the 
improvement effectiveness of the washing capacity by becoming the cellular style to which air bubbles are 
flowing, becoming almost same flowing as liquid single phase, and making the inside of the flow of liquid into 
vapor-liquid two-phases flow. Therefore, even if it is the same vapor-liquid two phase refrigerant, when 
washing capacity is considered, it is desirable to set to the vapor-liquid two-phases flow which is not the 
dryness fraction 1 and dryness fraction 0 neighborhood, i.e., the dryness fraction whose dryness fraction is 0.2 
to about 0.9. Thus, by using as a vapor-liquid two phase refrigerant the refrigerant condition which flows into 
the washed piping 4, in order to control the dryness fraction of this two phase refrigerant further to become 
within the limits of predetermined, the following control is carried out. 

[0062] First, although it is the detection approach of the dryness fraction of a vapor-liquid two phase 
refrigerant, a high-pressure pressure and the outlet temperature of a condenser 3 are measured. When R407C 
is used as a washing refrigerant, there is correlation as shown in drawing 4 among the correlation of a 
pressure, temperature, and a dryness fraction by the non-azeotropy nature. Drawing 4 is drawing showing the 
relation of the dryness fraction of a refrigerant and temperature in pressure regularity, an axis of abscissa 
shows the dryness fraction of a refrigerant, and an axis of ordinate shows the temperature of a refrigerant. 
Drawing 4 shows that a dryness fraction also increases the temperature of a refrigerant to increasing 
proportionally. Therefore, it can ask for a dryness fraction by detecting a pressure and temperature. Although 
it is the control approach when it is lower than a target dryness fraction, for example, this dryness fraction is 
lower than 0.2, since the amount of condensation in a condenser 3 is too large in this case, the fan airflow of a 
condenser 3 is reduced, it is reducing the amount of condensation and a dryness fraction is controlled more 
highly. Moreover, even if it enlarges opening of the electronic expansion valve 7, the fan airflow of an 
evaporator 8 may be reduced. By carrying out like this, the degree of superheat in an evaporator 8 decreases, 
the fields where the gas refrigerant in an evaporator 8 exists decrease in number, and the field where the liquid 
separation refrigerant exists increases. Then, since the amount of refrigerants which exists in an evaporator 8 
increases, the refrigerant of this increment moves to an evaporator 8 from a condenser 3. Therefore, the 
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amount of refrigerants in a condenset^l decreases, and the refrigerant drynes^gction in result condenser 3 
outlet is controlled in the high direcl^BWhen a dryness fraction is higher tha^Barget dryness fraction, it is 
performing opposite actuation of these actuation, and a dryness fraction is controlled low. 
[0063] Although the change in fan airflow is performing the control approach of the amount of heat exchange 
of a condenser 3 and an evaporator 8 described above, the fan itself may be stopped as one method of 
decreasing fan airflow in this case. Moreover, the amount of heat exchange may be changed by fluctuating a 
closedown or the flowing flow rate for the branched part by the valves 16, such as a solenoid valve, as a 
configuration which branches the configuration of a condenser 3 or an evaporator 8 to the heat exchanger 
divided into plurality as shown in drawin g 5 instead of making the amount of heat exchange in a condenser 3 
and an evaporator 8 fluctuate by the change in fan airflow, in this case, the tee which carries out a closedown 
by reducing a closedown or a flow rate for a part of branching by controlling the opening of a valve 16 in the 
closed direction, reducing the amount of heat exchange, and controlling the opening of a valve 16 in the open 
direction conversely — reduction — or or it loses, it is made not to reduce the flow rate of a tee and the 
amount of heat exchange can also be made to increase 

[0064] Moreover, as shown in draw ing 6 , the bypass piping 17 which bypasses these heat exchangers may be 
formed as a configuration of a condenser 3 or an evaporator 8. When make the flow rate which flows for the 
bypass piping 17 by controlling the opening of a valve 16 in the open direction when the valves 16, such as a 
solenoid valve which can adjust a closedown or a flow rate, are formed also in this bypass piping 17 and the 
amount of heat exchange wants to decrease increase and making the amount of heat exchange increase, 
reduction or bypass piping 1 7 stop for the flow rate which flows for bypass piping 1 7 by controlling the opening 
of a valve 16 in the closed direction. It becomes possible to control the amount of heat exchange of a 
condenser 3 and an evaporator 8 by performing such control like the case where fan airflow makes it fluctuate. 

[0065] Moreover, when the OAT of piping washing station 1 1 perimeter is low, even if it stops a fan, the 
amount of heat exchange by the heat dissipation to the open air in a condenser 3 becomes large too much, 
and also when the control which reduces the amount of heat exchange cannot fully carry out, it generates. In 
this case, a condenser 3 or the cover which severs the piping washing station 1 1 whole [ open air ] may be 
formed. Drawing showing the configuration of a condenser [ in / in drawing 7 / a piping washing station ], 
drawin g 8 , drawin g 9 , and drawing 10 are drawings showing the installation approach of the cover in a piping 
washing station. For example, a condenser 3 is installed in the piping washing station 1 1 like dr awin g 7 , the 
open air flows from the open air inlet port 18 of an equipment outline side face, and when it has composition 
ventilated as shown in drawing to the open air outlet 1 9 on the top face of an outline, as shown in drawing 8 , 
the open air and the cover 20 to intercept are formed at open air inlet port 18 and the open air outlet 19. Or 
as shown in drawing 9 , it covers to the piping washing station 1 1 whole, and 20 is prepared. It becomes 
possible to be able to reduce the heat release in the condenser 3 in the case where an OAT is low, and to 
control appropriately the amount of heat exchange in a condenser 3 by carrying out like this. In addition, when 
operating a fan, in order to secure the air course of the open air, the air course 21 through which the open air 
passes to some covers like drawin g 10 may be established in these covers 20. Thus, by establishing the air 
course 21 through which the open air passes, even if it installs a cover 20, operation of control of the amount 
of heat exchange by the change in fan airflow is attained. In addition, as an installation of a cover 20, it is not 
all the parts currently illustrated by drawin g 8 and drawing 9 , and the same effectiveness can be acquired 
even if installed in the part. 

[0066] Moreover, when the OAT of piping washing station 1 1 perimeter is low, even if it stops a fan, heating 
apparatus, such as a heater which heats the refrigerant circuit upstream, the downstream, or the intake open 
air of a condenser 3, may be installed as other cures in case the amount of heat exchange in a condenser 3 
becomes large too much. When heat release becomes large too much, it is heating apparatus and is heating a 
refrigerant or the intake open air, and it becomes possible to reduce the effect of the heat release which acts 
on a refrigerant, and it becomes possible to control appropriately the amount of heat exchange in a condenser 
3. In addition, although considered as the configuration which carries out heat exchange to the open air as a 
configuration of a condenser 3 or an evaporator 8, you may be the format which carries out heat exchange by 
other media, such as a hydrothermal intersection. In this case, the same control as the case where fan airflow 
is controlled by controlling the amount of the medium supplied to heat exchangers, such as amount of water, 
can be performed. 

[0067] Moreover, since the pressure loss in piping became large when the washed piping 4 and 6 is long, how 
to control the opening of the electronic expansion valve 7 greatly was described so that a low voltage pressure 
might not decline, but even if it sets opening as the maximum opening depending on the configuration of the 
electronic expansion valve 7, the differential pressure of extent which is the electronic expansion valve 7 is 
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produced, -and also when the fall of a^^ voltage pressure cannot be preventec^i generates. In such a case, a 
valve 16 is opened, it is making it a r^^lerant flow for the bypass piping 17 aAe differential pressure in the 
electronic expansion valve 7 may be reduced to form the valves 16, such as a solenoid valve, in juxtaposition 
on the bypass piping 17 and the bypass piping 17 at the electronic expansion valve 7, and reduce the 
differential pressure in the electronic expansion valve 7, as shown in drawin g 1 1 . By carrying out like this, 
even when [ that the washed piping 4 and 6 is long ] the pressure loss in piping is large, the fall of a low 
voltage pressure can be prevented and a refrigerant flow rate required for washing can be secured. 
[0068] Although how to make the high-pressure pressure of the piping washing station 11, a low voltage 
pressure, a discharge temperature, the degree of superheat of compressor inhalation, and the dryness fraction 
of the refrigerant which flows into the washed piping 4 control by controlling the fan airflow of a compressor 1, 
a condenser 3, and an evaporator 8 and the opening of the electronic expansion valve 7 was explained by the 
control approach described so far, these quantity of states may be controlled by adjusting the amount of 
refrigerants with which the piping washing station 1 1 is filled up. When a refrigerant fill is made to increase, the 
high pressure at the time of piping washing station 1 1 operation is high, low voltage is high, a discharge 
temperature is low, the degree of superheat of compressor inhalation is low, and the amount of restoration 
refrigerants is adjusted so that desired value of the high pressure beforehand set up since the dryness fraction 
of the refrigerant which flows into the washed piping 4 changes low, low voltage, a discharge temperature, the 
degree of superheat of compressor inhalation, and the dryness fraction of the refrigerant which flows into the 
washed piping 4 can be realized. It may be filled up with the amount of refrigerants calculated by the formula 
beforehand decided from information, such as an installation condition of the washed piping 4 and 6, and an 
OAT, and the amount of refrigerants with which it fills up may be made to fluctuate about this fill from the 
deflection of the operational status in the middle of washing operation, and each desired value. 
[0069] Moreover, when the flow resistance in the washed piping 4 and 6 is large (for example, when [ the case 
where the washed piping 4 and 6 is long, when a line size is small ] etc.), the control-objectives value in 
washing operation of the piping washing station 1 1 may be changed according to the flow resistance of the 
washed piping. For example, when the flow resistance in the washed piping 4 and 6 is large, a low voltage 
pressure does not rise and a flow rate required for washing cannot be secured, low voltage is raised and a 
refrigerant flow rate required for washing is made to secure by correcting the desired value of a high-pressure 
pressure highly. Or it corrects low the desired value of the dryness fraction of the refrigerant which flows into 
the washed piping 4 and 6 in order to reduce flow resistance since it increases so that the rate of flow 
resistance in the washed piping 4 and 6 of gas increases, namely, it becomes a high dryness fraction when 
vapor-liquid two-phases flow flows. Flow resistance in the washed piping 4 and 6 is made small by this thing 
[ carrying out ], low voltage is raised, and a flow rate required for washing is made to secure. In addition, about 
the flow resistance in the washed piping 4 and 6, the information about the gestalt of the washed piping 4 and 
6 is beforehand inputted to the measurement control unit 1 5 in front of washing operation, flow resistance is 
judged from the input value, the desired value of operation may be changed, when low voltage lengthens and 
does not go up from operational status while carrying out washing operation, it may judge that flow resistance 
is large, and you may change the desired value of operation. 

[0070] Although operation of the above piping washing station 1 1 explained the case where it washed by 
removing the interior unit attached in the end of the washed piping 4 and 6, even if it washes attaching an 
interior unit 22 as shown in dr awin g 12 , operation which raised washing capacity can be carried out by 
performing the same operation control. Drawing 12 is the refrigerant circuit Fig. showing other gestalten of a 
piping washing station, in drawing, an interior unit and 23 attach a use side heat exchanger, as for 22, 24 
attaches a same sign to an electronic expansion valve and the same part as drawing 1 , and the explanation is 
omitted. About this interior unit 22, though it washes to the washed piping 4 and 6 and coincidence, after 
exchange of heat souce is continued and the interior unit 22 connected from before piping washing is used, it 
is good, and washing operation may be performed, exchanging for the new interior unit 22 and connecting this 
establishment interior unit 22 at exchange and coincidence of heat souce. 

[0071] As shown above, in the operation control of the piping washing station 1 1, a refrigerant flow rate 
required for washing is secured. By making high temperature of the refrigerant which flows into the washed 
piping 4, and making the refrigerant condition which flows into the washed piping 4 into the vapor-liquid two- 
phases flow of the dryness fraction within a certain defined limits While realizing operation which raised 
washing capacity, it becomes possible by controlling high pressure, the discharge temperature of a compressor 
1, and the inhalation dryness fraction of a compressor 1 not to make operation of the piping washing station 1 1 
produce a problem to raise the dependability of operation of the piping washing station 1 1. 
[0072] as a washing refrigerant which washes piping, it does not restrict to R407C, and other single 
refrigerants and mixed refrigerants of a HFC system are sufficient, for example, you may wash by R32 (fine 
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inflammability - nonpoisonous), R1 25^^ncombustible - nonpoisonous), R134a^^ncombustible - 
nonpoisonous), R410A (noncombusti^^^ nonpoisonous), and R404A (noncoml^^Pble - nonpoisonous). 
Moreover, natural refrigerants, such as HC system refrigerants, such as a propane, butane, and an isobutane, 
and the mixed refrigerant and ammonia, and carbon dioxide gas, may be used. 

[0073] The gestalt 2 of operation of below gestalt 2. this invention of operation is explained based on drawing. 
Drawin g 13 is the refrigerant circuit Fig. of the piping washing station in the gestalt 2 of operation. In drawing, 
25 is a high low voltage heat exchanger, gives this agreement to the same part as drawing 1 of the gestalt 1 of 
other operations, and omits explanation. Heat exchange is performed between the high-pressure refrigerant 
cooled in part with the condenser 3 in the high low voltage heat exchanger 25, and the low-pressure 
refrigerant which flowed out of the electronic expansion valve 7. Drawing 14 is the circuitry Fig. of this high low 
voltage heat exchanger 25, and in drawing, 26 is a double pipe and has the composition of a high-pressure 
refrigerant flowing in outside tubing, and flowing to the sense to which the low voltage refrigerant countered 
inside tubing. The amount of heat exchange in the high low voltage heat exchanger 25 can be controlled now 
by 1 7 adjusting the refrigerant flow rate which bypass piping in a low-tension side refrigerant style and 1 6 are 
valves, such as a solenoid valve which adjusts the refrigerant flow rate which flows the bypass piping 1 7, and 
passes the bypass piping 17 by closing motion of a valve 16. 

[0074] The operation situation of this piping washing station is explained based on PH diagram of drawin g 15 . 
In drawing, Enthalpy H is shown on an axis of abscissa, and a pressure is shown on an axis of ordinate. The gas 
refrigerant (A) of elevated-temperature high pressure breathed out from the compressor 1 shown by drawin g 
13 passes an oil separator 2 first. It is separated by the oil separator 2 and the refrigerating machine oil 
breathed out from the compressor 1 together with the gas refrigerant in this phase is returned to compressor 
1 inlet side. The gas refrigerant of elevated-temperature high pressure serves as gas to which the compressor 
was cooled by the input and temperature fell with the condenser 3 after that (B). After that, after being further 
cooled in part by the high low voltage heat exchanger 25 and this high-pressure gas refrigerant passes (C), the 
established piping 4, a by-path pipe 5, and the established piping 6, it is decompressed by the low-pressure 
vapor-liquid two phase refrigerant by the electronic expansion valve 7 (D). It is heated by the quantity low 
voltage heat exchanger 25 after this, and becomes low-pressure gas (E). Since the amount of heat exchange 
of the high-tension side and the amount of heat exchange of the low-tension side become the same at this 
time, the enthalpy difference between BC and the enthalpy difference between DE become the same value. 
Next, the separation recovery system 9 is passed, the mineral oil washed within the established piping 4 and 6 
is separated in this case, and mineral oil is held at the separation recovery system 9. A low-pressure 
refrigerant gas is inhaled by the compressor 1 through an accumulator 10 after this. Thus, although the 
efficiency of heat transfer by the side of air was bad and the heat exchanger size of an evaporator 8 became 
large since the heat exchange with the open air was required of the evaporator 8 as the gestalt 1 of the 
above-mentioned operation showed when it replaced with an evaporator 8 and the high low voltage heat 
exchanger 25 was formed Since heat exchange is performed between refrigerants in the case of the high low 
voltage heat exchanger 25, efficiency of heat transfer is good, and the size of the high low voltage heat 
exchanger 25 becomes small, and becomes possible [ creating the piping washing station 1 1 in a compact ]. 
[0075] Next, the operation control of the piping washing station 1 1 is explained. Since it becomes the same as 
the gestalt 1 of operation about the approach of making the dryness fraction of the refrigerant which flows into 
the high-pressure pressure of the piping washing station 1 1 , a low voltage pressure, a discharge temperature, 
the degree of superheat of a compressor inlet side, and the washed piping 4 by control of the fan airflow of a 
compressor 1 and a condenser 3, and the opening of the electronic expansion valve 7, and adjustment of a 
refrigerant fill controlling, explanation is omitted. Next, although it is the control approach of the amount of 
heat exchange of the high low voltage heat exchanger 25, if the amount of heat exchange of the high low 
voltage heat exchanger 25 is enlarged, both the heat exchange capacity to make a high-pressure refrigerant 
condense, and the heat exchange capacity to evaporate a low voltage refrigerant will increase. Enthalpy H is 
shown on an axis of abscissa, a pressure P is shown on an axis of ordinate, drawing 16 is PH Fig. showing the 
operation situation at the time of the amount change of heat exchange of the high low voltage heat exchanger 
of a piping washing station, and a dotted line is [ a continuous line is the amount size of heat exchange and ] 
heat exchange **** here. Therefore, as the continuous line of drawing 16 shows, the refrigerant dryness 
fraction by which the high-tension side flows into the refrigerant dryness fraction 4 of the high-tension-side 
outlet of the high low voltage heat exchanger 25 which a fall and the low-tension side go up and turns into a 
condenser, i.e., washed piping, as operational status of the piping washing station 1 1 becomes low, and the 
refrigerant degree of superheat of a low-tension side outlet becomes high. In connection with the refrigerant 
degree of superheat of the low-tension side outlet of the high low voltage heat exchanger 25 becoming high, 
the inhalation degree of superheat of a compressor 1 also becomes high, and, thereby, the discharge 
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temperature of a compressor 1 becoo^^ high. 

[0076] In making desired value conti^^^e discharge temperature of a comprd^BB, the degree of superheat of 
compressor 1 inhalation, and the dryness fraction of the refrigerant which flows into the washed piping 4, 
according to the control characteristic of this high low voltage heat exchanger 25, it controls the amount of 
heat exchange. On the other hand, although it is the case where high pressure and low-pressure control are 
carried out, low voltage is low, and since the refrigerant flow rate required for washing is not securable, the 
amount of heat exchange of the high low voltage heat exchanger 25 is controlled small to pull up low voltage 
and increase a refrigerant flow rate. Thus, if it controls, high pressure will be high and low voltage will be 
controlled low. Since the differential pressure between the washed piping 4 - the electronic expansion valve 7 
becomes large at this time, when the flow resistance of the washed piping 4 - the electronic expansion valve 7 
does not change, it becomes possible to pass more refrigerant flow rates. Then, the refrigerant flow rate which 
low voltage rises and is conveyed with a compressor 1 so that it may become a refrigerant flow rate 
corresponding to the increment in differential pressure is increased. Therefore, if the amount of heat exchange 
of the high low voltage heat exchanger 25 is controlled small, along with high pressure becoming high as a 
result, low voltage will also become high and operation of it to which a refrigerant flow rate is made to increase 
will be attained. Moreover, when [ which it will be / when / in an overload operation condition, you make / 
when / it low also with high low voltage, and a refrigerant flow rate wants to decrease ] it seems that he wants 
to operate, the amount of heat exchange of the high low voltage heat exchanger 25 is controlled greatly 
conversely. 

[0077] In addition, the optimal range exists in the amount of heat exchange of the high low voltage heat 
exchanger 25. In order to make a refrigerant flow rate increase, it increases so that the amount of heat 
exchange is small, as mentioned above, but if it is made too much small, the refrigerant degree of superheat in 
compressor 1 inhalation is set to 0, the liquid back to a compressor 1 occurs, and it is not desirable on the 
dependability of a compressor 1. Moreover, when it becomes operation to which liquid cooling intermediation 
returns to a compressor 1 in this way, it becomes operation in which liquid cooling intermediation accumulates 
in the accumulator 10 in the inlet side of a compressor 1. In order that the amount of refrigerants which exists 
in other refrigerating cycles, such as the washed piping 4 and 6, may decrease at this time, in the washed 
piping 4 and 6, the capacity in vapor-liquid two-phases flow increases, namely, a dryness fraction increases, 
and the flow resistance in the piping 4 and 6 washed [ result ] increases. If the piping length of the washed 
piping 4 and 6 is long, and operation which carries out flow resistance increase further is carried out when flow 
resistance is large from the first, a low voltage pressure will decline and it will become operation which, as a 
result, cannot secure a refrigerant flow rate required for washing. Moreover, if the amount of heat exchange of 
the high low voltage heat exchanger 25 is enlarged, since a refrigerant flow rate decreases and washing 
capacity declines, it is not desirable, but if the discharge temperature of a compressor 1 will become high if the 
amount of heat exchange is enlarged and an inhalation degree of superheat is made to increase to coincidence, 
and it becomes temperature high to remainder, it is not desirable on the dependability of a compressor. 
[0078] As mentioned above, it is desirable to set the inhalation degree of superheat of the compressor 1 
produced as a result to the suitable predetermined range, for example, the range in which the degree of 
superheat of compressor 1 inhalation becomes 20 degrees C or less more greatly than 0 degree C, as design 
capacity of the amount of heat exchange of the high low voltage heat exchanger 25, and also when controlling 
the amount of heat exchange of the high low voltage heat exchanger 25, it is desirable for the inhalation degree 
of superheat of a compressor 1 to be similarly controlled by the suitable predetermined range. 
[0079] In addition, you may make it change according to an OAT about the amount of heat exchange of the 
high low voltage heat exchanger 25. In operation of the piping washing station 1 1, when an OAT is low, an 
operation situation comes to be shown in drawing 1 7 . Drawing 17 is drawing having shown the operation 
situation of the piping washing station in the OAT of 40 degrees C, 20 degrees C, and -5 degrees C, Enthalpy 
H is shown on an axis of abscissa, and a pressure is shown on an axis of ordinate by it. Since the washed 
piping 4 and 6 and the heat dissipation from the piping washing station 1 1 become large in the case of -5- 
degree C OAT (continuous line in drawing), the outlet enthalpy (D) of the washed piping 6 and the enthalpy (E) 
of compressor 1 inhalation tend to become small. Consequently, the degree of superheat of compressor 1 
inhalation serves as operation which becomes small. When an OAT is still lower, or when the piping length of 
the washed piping 4 and 6 is long and heat release tends to become large, the degree of superheat of 
compressor 1 inhalation becomes still smaller, and the liquid back to a compressor 1 occurs, or it becomes 
operation to which a refrigerant accumulates in an accumulator 10 and a lump refrigerant flow rate falls. Then, 
in order to avoid such a situation, when an OAT is low, it controls so that the amount of heat exchange of the 
high low voltage heat exchanger 25 becomes large beforehand. Thus, if it controls, while being able to realize 
operation which secured the degree of superheat of compressor inhalation appropriately and being able to 
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secure the dependability of a compre^r 1, it becomes possible to secure a r^^erant flow rate required for 

[0080] On the other hand, since the amount of endoergic from the open air becomes greatly in the washed 
piping 4 and 6 and the piping washing station 11 in an operation situation when an OAT is high in operation of 
the piping washing station 11 as is shown in the case of 40-degree C OAT of drawing 17 (alternate long and 
short dash line in drawing), the outlet enthalpy (D) of the washed piping 6 and the enthalpy (E) of compressor 1 
inhalation tend to become large. Consequently, the degree of superheat of compressor 1 inhalation serves as 
operation which becomes large. In this case, if a discharge temperature rises and it becomes temperature with 
a high OAT and a discharge temperature high to remainder, it is not desirable on the dependability of a 
compressor 1 . Then, in order to avoid such a situation, when an OAT is high, it controls so that the amount of 
heat exchange of the high low voltage heat exchanger 25 becomes small beforehand. Thus, if it controls, 
operation to which the degree of superheat of compressor inhalation becomes low can be realized, and the 
dependability of a compressor can be secured. 

[0081] As mentioned above, by controlling appropriately the amount of heat exchange of the high low voltage 
heat exchanger 25, while securing the dependability of compressor 1 operation, operation which secured the 
refrigerant flow rate required for washing is realizable. 

[0082] In addition, in the gestalt 1 of this operation, although the high low voltage heat exchanger 25 was 
explained having consisted of double pipes, the same effectiveness can be acquired by carrying out very same 
control for other heat exchanger gestalten, such as a plate heat exchanger. Moreover, as the control approach 
of the amount of heat exchange as shown in other circuitry Figs, of the high low voltage heat exchanger shown 
in d rawin g 18 , two or more heat exchangers may be prepared and the amount of heat exchange may be 
controlled by stopping reduction or passage for the refrigerant flow rate which flows to the part by the valve 
16. 

[0083] The gestalt 3 of operation of below gestalt 3. this invention of operation is explained based on drawing. 
D rawi n g 19 is the refrigerant circuit Fig. of the piping washing station by the gestalt 3 of operation. In drawing 
1_9 , 27 is a syngas cooler, gives a same sign to the same part as the gestalt 1 of other operations, and the 
gestalt 2 of operation, and omits the explanation. A syngas cooler 27 performs the surrounding open air and 
the heat exchange of the piping washing station 1 1 which are ventilated by the fan. 

[0084] The operation situation of this piping washing station 1 1 is explained based on PH diagram of drawing 
20 . In drawing, an axis of abscissa shows Enthalpy H and an axis of ordinate shows a pressure. The gas 
refrigerant (A) of elevated-temperature high pressure breathed out from the compressor 1 shown in drawing 
19 passes an oil separator 2 first. It is separated by the oil separator 2 and the refrigerating machine oil 
breathed out from the compressor 1 together with the gas refrigerant in this phase is returned to the inlet side 
of a compressor 1. After being cooled by the quantity low voltage heat exchanger 25 after that, and the 
breathed-out gas refrigerant of elevated-temperature high pressure turning into a vapor-liquid two phase 
refrigerant and passing (B), the established piping 4, a by-path pipe 5, and the established piping 6, a low- 
pressure vapor-liquid two phase refrigerant decompresses with a decompression device 7 (C). It is heated by 
the quantity low voltage heat exchanger 25 after this, and becomes low-pressure gas (D). Since it serves as an 
elevated temperature from the open air by almost all service conditions at this time since the refrigerant of the 
high-tension side which flows into the high low voltage heat exchanger 25 is the discharge condition of a 
compressor 1 , and heat exchange is carried out to the refrigerant of another side of the high low voltage heat 
exchanger 25, the temperature of low-pressure gas also turns into temperature higher than the open air. Since 
the amount of heat exchange of the high-tension side and the amount of heat exchange of the low-tension 
side become the same at this time, the enthalpy difference between AB(s) and the enthalpy difference 
between CDs become the same value. And this blasting-fumes refrigerant is cooled by the open air with a 
syngas cooler 27 (E). Next, the separation recovery system 9 is passed, the mineral oil washed within the 
established piping 4 and 6 is separated in this case, and mineral oil is held at the separation recovery system 9. 
A low-pressure refrigerant gas is inhaled by the compressor 1 through an accumulator 10 after this. Thus, 
when it replaces with a condenser 3 and the high low voltage heat exchanger 25 is formed, since the heat 
exchange with the open air was required of the condenser 3, the efficiency of heat transfer by the side of air is 
bad, although the heat exchanger size of a condenser 3 became large, since heat exchange is performed 
between refrigerants in the case of the high low voltage heat exchanger 25, efficiency of heat transfer is good, 
and the size of the high low voltage heat exchanger 25 becomes small, and becomes possible [ creating a 
piping washing station in a compact ]. 

[0085] Next, the operation control of the piping washing station 1 1 is explained. Since it becomes the same as 
the gestalt 1 of operation, and the gestalt 2 of operation about the approach of making the dryness fraction of 
the refrigerant which flows into the high-pressure pressure of the piping washing station 1 1 , a low voltage 
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pressure, *a discharge temperature, tj^^egree of superheat of compressor inh^^ion, and the washed piping 4 
by control of the amount of heat exS^e of a compressor 1 and the high lov^^Btage heat exchanger 25, and 
the opening of the electronic expansion valve 7, and adjustment of a refrigeranfTill controlling, explanation is 
omitted. 

[0086] Next, although it is the control approach of a syngas cooler 27, if a syngas cooler 27 is controlled, it will 
become the following operation situations. If the fan airflow of a syngas cooler 27 is increased, since the 
amount of cooling will increase, the inhalation degree of superheat of a compressor becomes small, and a 
discharge temperature becomes low in connection with it. A fall of a discharge temperature also reduces the 
inlet gas temperature of the high low voltage heat exchanger 25. If the refrigerant condition of the high-tension 
side in the high low voltage heat exchanger 25 is seen here, it is cooled from a gas refrigerant, and it will 
become a saturation gas refrigerant, will exist as gas in the meantime, and will be cooled further after that, a 
part of gas will be condensed, and it will become a vapor-liquid two phase refrigerant. The efficiency of heat 
transfer of the high low voltage heat exchanger 25 becomes good, and the amount of heat exchange also 
increases, so that the part in which a two phase refrigerant exists increases, since the vapor-liquid two phase 
refrigerant which condensation produces becomes good in 3 times to about 5 times rather than efficiency of 
heat transfer is gas single phase. Since the rate of the gas section occupied in the high low voltage heat 
exchanger 25 since it will become easy to become a saturation gas refrigerant, if the inlet gas temperature of 
the high low voltage heat exchanger 25 falls decreases and the rate of the vapor-liquid two phase section 
increases conversely, the amount of heat exchange increases. Therefore, the operational status of the piping 
washing station 1 1 serves as operation to which high low voltage falls to and a refrigerant flow rate falls, as the 
gestalt 2 of operation described. 

[0087] Drawing 21 is PH diagram showing change of the operation situation by the fan air-flow rate control of 
the above-mentioned syngas cooler 27, and in drawing, an axis of abscissa shows Enthalpy H, an axis of 
ordinate shows a pressure, and when a continuous line is syngas cooler fan airflow size, the case where a 
dotted line is syngas cooler fan airflow smallness is shown. If the fan airflow of a syngas cooler 27 is made to 
increase as the continuous line of drawing 21 shows, high low voltage will fall, a discharge temperature and an 
intake air temperature will fall, and the dryness fraction of the refrigerant which flows into the washed piping 4 
will become low. According to such the control characteristic, fan control of a syngas cooler is carried out 
based on the desired value of a high-pressure pressure, a low voltage pressure, a discharge temperature, the 
degree of superheat of compressor 1 inhalation, and the dryness fraction of the refrigerant which flows into 
the washed piping 4, and the deflection of the current value, and it controls so that the value of a high- 
pressure pressure, a low voltage pressure, a discharge temperature, the degree of superheat of compressor 1 
inhalation, and the dryness fraction of the refrigerant which flows into the washed piping 4 turns into a suitable 
value. 

[0088] Thus, while securing a refrigerant flow rate required for washing and raising washing capacity by 
performing the operation control of the piping washing station 11, operation of a reliable piping washing station 
is realizable. 

[0089] Gestalt 4. drawing 22 of operation is drawing showing the gestalt 4 of operation of this invention, and is 
the refrigerant circuit Fig. of a piping washing station. In drawing, 28 is heat souce and a refrigerant circuit 
consists of a compressor 1 , an oil separator 2, a four way valve 29, a heat-source side heat exchanger 30, and 
an accumulator 10. 31 is a mineral oil recovery system and a refrigerant circuit consists of the high low voltage 
heat exchanger 25, an electronic expansion valve 7, a separation recovery system 9, and check valves 32a, 
32b, 32c, and 32d. Moreover, they are the connection valve with which 12a and 12b connect the established 
piping 4 and 6 with the mineral oil recovery system 31, and the connection valve which connects the mineral 
oil recovery system 31 with heat souce 28 12c, 12d, 12e, and 12f. 

[0090] The gestalt of this operation washes combining the heat souce 28 and the mineral oil recovery system 
31 which are installed after exchange instead of. [ the piping washing station 1 1 shown in drawing 13 or drawin g 
19 ] When it sets up so that a four way valve 29 may be passed in the direction of a continuous line, a 
refrigerant flows in the direction of a continuous-line arrow head in drawing, and the refrigerating cycle which 
consists of drawing 22 serves as the configuration as drawing 13 with the same circuitry, does so the same 
effectiveness as the gestalt 2 of above-mentioned operation, and becomes possible [ performing washing 
similarly ]. Moreover, when it sets up so that a four way valve 29 may be passed in the direction of a dotted- 
line arrow head, although the sequence of the heat-source side heat exchanger 30 equivalent to a syngas 
cooler 27 and the mineral oil recovery system 9 interchanges, it becomes the same circuitry as drawin g 19 , 
and the same effectiveness as the gestalt 3 of above-mentioned operation is done so, and it becomes possible 
to perform piping washing similarly. After the completion of washing removes the mineral oil recovery system 
31 and a by-path pipe 5, is connecting heat souce 28 and an interior unit to the established piping 4 and 6, and 
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completes washing of piping, and exch^age of a frozen air conditioner. 

[0091] Moreover, in drawin g 22 , 15 l^B^ measurement control unit of heat 28, and 33 is the 

measurement control unit of the mineral oil recovery system 31. In the operation control of piping washing 
operation, work of each measurement control unit is performed as follows. First, in the measurement control 
unit 15 of heat souce 28, the measured value according the discharge temperature of a compressor 1, an 
intake air temperature, a high-pressure pressure, and a low voltage pressure to temperature sensors 13a and 
13c and pressure sensors 14a and 14b is obtained, and this information is transmitted to the measurement 
control unit 33 of the mineral oil recovery system 31. The temperature information on high low voltage heat 
exchanger 25 outlet measured by temperature sensor 13b which is the condensation side outlet side of a high 
low voltage heat exchanger, and was prepared in the washed piping inlet port in the measurement control unit 
33 of the mineral oil recovery system 31, and the above-mentioned information transmitted from heat souce 
28 are doubled. The control approach of a compressor 1 , The fan airflow of the heat-source side heat 
exchanger 30, the amount of heat exchange of the high low voltage heat exchanger 25, While determining the 
opening of the electronic expansion valve 7 and directing the operation revolving speed control of a 
compressor 1, and the control approach of the fan (not shown) of the heat-source side heat exchanger 30 to 
the measurement control unit 15 of heat souce 28, the amount of heat exchange of the high low voltage heat 
exchanger 25 and opening of the electronic expansion valve 7 are controlled. In the measurement control unit 
15 of heat souce 28, control implementation of the rotational frequency of a compressor 1 and the rotational 
frequency of the fan of the heat-source side heat exchanger 30 is carried out in response to the information 
from this mineral oil recovery system 31. On the other hand, the operation control of the heat souce 28 as a 
usual frozen air conditioner after removing the mineral oil recovery system 31 is carried out with the 
measurement control unit 15. 

[0092] Thus, it is leaving the operation control under piping washing operation to the measurement control unit 
33 of the mineral oil recovery system 31, and making the measurement control unit 15 of heat souce 28 
specialize in the operation control of the heat souce 28 as a usual frozen air conditioner. Even if it is the heat 
souce which did not support originally the piping washing approach which is constituted by drawing 22 , piping 
washing operation can be carried out without being accompanied by big control modification, the width of face 
of the heat-souce application in the case of carrying out piping washing operation can be expanded, and 
versatility can be raised. 

[0093] Moreover, it is very good in the gestalt shown in drawing 23 as another gestalt of the gestalt 4 of 
operation. D rawin g 23 is drawing showing the refrigerant circuit Fig. of a piping washing station, in drawing, 36 
is a control device and the same as that of drawin g 22 or a considerable part attaches the same sign. It differs 
in that the control device 36 by which the refrigerant circuit of drawing 22 is the same, was prepared in the 
exterior in which both measurement control units 33 of the measurement control unit 15 of heat souce 28 and 
the mineral oil recovery system 31 and an information transmission are possible, and communication link 
connection was made was formed. A personal computer etc. is a portable migration terminal and a control 
device 36 has the function to transmit the measurement control unit 33 and information on the measurement 
control unit 15 of heat souce 28, and the function and heat souce 28 which can carry out the operation control 
of the mineral oil recovery system 31, and the mineral oil recovery system 31. The operation control under 
piping washing operation is carried out as follows. First, in the heat-source side measurement control unit 15 
formed in heat souce 28, as mentioned above, the measured value of the operational status by the side of heat 
souce 15 is obtained from each pressure sensor and a temperature sensor, and this information is transmitted 
to a control device 36. Moreover, as mentioned above also with the washing side measurement control unit 33 
formed in the mineral oil recovery system 31, the thermometry value of high low voltage heat exchanger 25 
outlet measured by temperature sensor 13b is acquired, and this information is transmitted to a control device 
36. In a control device 36, such operation information is acquired, the contents of control over each actuator 
in the mineral oil recovery systems 31, such as the contents of control over each actuator in the heat souce 
28, such as a compressor 1, and the high low voltage heat exchanger 25, are determined, and it directs to 
carry out these control for which it opted to the measurement control units 15 and 33. 

[0094] In addition, although direct continuation of the washing side measurement control unit 33 of a control 
device 36 and the mineral oil recovery system 31 is carried out and it serves as a control device 36, the heat- 
source side measurement control unit 15 of heat souce 28, and an information transmission form centering on 
a control device 36 further in drawin g 2 3 Even if it gives a network function to each control unit and the 
washing side measurement control unit 33 of a control device 36, the measurement control unit 15 of heat 
souce 28 and a control device 36, and the mineral oil recovery system 31 is connected indirectly It is very 
good in the gestalt which can carry out an information transmission between a control device 36, the heat- 
source side measurement control unit 15 of heat souce 28 and a control device 36, and the washing side 
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measurement control unit 33 of the n^^ral oil recovery system 31. For examp^^ control device 36 and the 
heat-source side measurement cont^Hpnit 15 of heat souce 28 are connectd^Be washing side measurement 
control unit 33 of this heat-source side measurement control unit 15 and the mineral oil recovery system 31 is 
connected, each control unit holds a network function, and if an information transmission is possible for the 
washing side measurement control unit 33 of a control device 36 and the mineral oil recovery system 31 , 
acquisition of operation information which was mentioned above in the control device 36, and directions of an 
operation control can be performed. 

[0095] Even if it is such a gestalt, the operation control under piping washing operation By making the heat- 
source side measurement control unit 15 of the above-mentioned heat souce 28 specialize in the operation 
control section which leaves to a control device 36 and the heat souce 28 as a usual frozen air conditioner has 
Even if it is the heat souce which does not correspond originally to the piping washing approach which is 
constituted by drawing 23 and which was not, piping washing operation can be carried out without following big 
control modification on the control unit which it has, the width of face of the heat-souce application in the 
case of carrying out piping washing operation can be expanded, and versatility can be raised. Moreover, if such 
a gestalt is taken when connection use is carried out and the mineral oil recovery system 31 must change the 
control approach of piping washing operation into the heat souce of various classes according to various heat 
souce 28, correspondence will become possible by changing the contents of control over the heat souce 28 
and the mineral oil recovery system 31 which a control device 36 holds according to heat souce 28. For 
example, when a control device 36 is a personal computer, an operation control can be easily changed by 
changing suitably the control program performed on the occasion of piping washing operation. Therefore, by it 
becoming unnecessary to hold the operation-control approach under piping washing to the washing side 
measurement control device 33 of the mineral oil recovery system 31, and specializing in the drive of each 
actuator, more, versatility can be given and piping washing operation at the time of it becoming unnecessary to 
have changed the operation-control approach of the washing side measurement control device 33 of the 
mineral oil recovery system 31 according to heat souce 28, and using the mineral oil recovery system 31 can 
be carried out. 

[0096] In addition, when piping washing operation is carried out with a gestalt as shown in drawin g 22 and 
drawing 23 , informational transfer is performed between the washing side measurement control unit 33 of the 
heat-source side measurement control unit 15 of heat souce 28, and the mineral oil recovery system 31, or 
these and a control device 36. When transfer of this information does not work under the effect of a noise etc., 
operation information on heat souce 28 cannot be transmitted, or the command of control of actuators, such 
as the compressor 1 of heat souce 28, will be made. Thereby, the compressor 1 of heat souce 28 may perform 
abnormality operation, and may cause breakage of heat souce 28 by the fault rise of a pressure etc. So, when 
abnormalities are accepted in communication links between each measurement control unit and a control 
device, such as informational transfer, the compressor 1 of heat souce 28 is suspended promptly, and heat 
souce 28 is protected. When the heat-source side measurement control unit 31 of heat souce 28 detects 
abnormalities in a communication link — the informational receipt which cannot acquire information from other 
control units, or transmitted cannot be obtained — as the approach of protection, for example, operation of a 
compressor 1 is stopped and heat souce 28 is protected. Moreover, when [ of the heat-source side 
measurement control unit 15 of heat souce 28, the washing side measurement control unit 33 of the mineral oil 
recovery system 31, and a control device 36 ] the abnormalities in a communication link are accepted in any 
one at least Display that it is a communication link abnormal condition on at least one of each of the control 
unit, the monitor who supervises piping washing operation is made to know, a monitor may operate the manual 
stop function of the compressor 1 beforehand formed in the measurement control unit 15 of heat souce 28, 
and a compressor 1 may be suspended. Thus, when informational transfer is not well performed between the 
washing side measurement control unit 33 of the heat-source side measurement control unit 15 of heat souce 
28, and the mineral oil recovery system 31, and a control device 36, the compressor 1 of heat souce 28 is 
suspended promptly, and it is preventing breakage of the heat souce 28 by abnormality operation of heat souce 
28, and it becomes possible to carry out more reliable piping washing operation. 

[0097] Moreover, when piping washing operation is carried out with a gestalt as shown in drawing 22 and 
drawin g 23 , To at least one of the heat-source side measurement control unit 15 of heat souce 28, the 
washing side measurement control unit 33 of the mineral oil recovery system 31, and the control devices 36 
The information on refrigerants, such as the operation situation under piping washing operation, for example, 
the pressure measured during operation, and temperature, While displaying the advance situation of piping 
washing operations, such as completion, un-completing, etc., on a display, you may make it record using a 
storage means. [ of the operation information on each actuators, such as operation of a compressor 1, old 
washing time amount or washing time amount required from now on, and piping washing operation ] While can 
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check the* operation situation under ^^ng washing operation by carrying out symb a display and the 
convenience of piping washing operS^^P rises, the monitor of piping washing d^^ption can supervise this 
operation situation, and piping washing operation can carry out certainly by redoing piping washing operation 
again or correcting the operation control of piping washing operation suitably, when it can judge that piping 
washing operation is not performed normally. Moreover, when a certain abnormalities occur during piping 
washing operation and operation stops by the advance situation of piping washing operation being recorded, 
the factor of record of an operation situation to shutdown becomes clear, and it becomes that it is possible in 
ensuring piping washing operation as coping with the factor. Moreover, when it stops in the place where piping 
washing operation advanced to some extent, the remaining piping washing operation time is drawn from record 
of an operation situation, and piping washing operation after a restart may be made to perform the parts for 
remaining operation time. The time amount of a piping washing activity can be shortened without only required 
sufficient time amount's performing piping washing, and performing useless piping washing operation beyond the 
need by performing such operation, compared with performing piping washing operation from the first stage 
again. 

[0098] Moreover, when taking a gestalt as shown in drawing 22 and drawing 23 , it records completion or un- 
completing on the heat-source side measurement control unit 15 of heat souce 28, and when piping washing 
operation is not completed, operations other than piping washing operations, such as operation at the time, 
may be made to usually forbid in heat souce 28. [ of piping washing operation ] Even if it constitutes heat 
souce 28 and the mineral oil recovery system 31 so that piping washing operation may be carried out Piping 
washing operation is ended in the condition of piping washing operation not being carried out by some causes, 
such as an artificial mistake, or having not completed. Since operation as a usual frozen air conditioner may be 
performed using heat souce 28 and piping washing is not completed in this case, fault may be caused to 
operation of a frozen air conditioner by the inflow of the mineral oil which remains in established piping. So, 
when performing operations other than piping washing operation of performing operation as a usual frozen air 
conditioner using heat souce 28, completion of piping washing operation is surely recorded on the heat-source 
side measurement control unit 15 of heat souce 28. By doing in this way, when performing operations other 
than piping washing operations, such as operation as a usual frozen air conditioner, piping washing operation 
can be completed certainly, and a more reliable frozen air conditioner can be supplied. 

[0099] Gestalt 5. drawing 24 of operation and drawin g 25 are drawings showing the gestalt 5 of operation of 
this invention, and are drawing having shown the information flow under heat-souce operation under piping 
washing operation and after washing operation termination. In drawing 24 and 25, a frozen air conditioner is 
centralized-control equipment currently installed in the locations (for example, a frozen air-conditioner 
management contractor's service center etc.) by which remoteness was carried out, and 34 receives the 
operation information under heat-souce operation under piping washing station operation and after washing 
operation termination from the mineral oil recovery system 31 and the measurement control units 33 and 15 of 
heat souce 28. In drawing 25 f the temperature sensor with which 13d and 13e detect the coolant temperature 
in the use side heat exchanger 23, the temperature sensor which detects 13f of indoor air temperature in the 
use side heat exchanger 23, and 35 are the measurement control units of an interior unit 22. In addition, since 
the sign of drawing 24 and others of 25 is the same as that of the gestalten 1-4 of operation, explanation is 
omitted. 

[0100] The measurement control unit of the interior unit 22 in drawin g 25 While transmitting the information on 
the laying temperature set up by the frozen air-conditioner user, the coolant temperature in the use side heat 
exchanger 23, and indoor air temperature to the measurement control unit 15 of heat souce 28 The degree of 
superheat of the use side heat exchanger 23 or whenever [ supercooling ] are calculated based on the 
information transmitted from the measurement control unit 15 of heat souce 28, the opening of the electronic 
expansion valve 24 is determined based on the result of an operation, or the amount of heat exchange in the 
use side heat exchanger 23 is determined and controlled by fan airflow etc. 

[0101] Moreover, drawing 26 is drawing showing the business and the information flow of a service 
maintenance in the case of the frozen air-conditioner exchange accompanied by piping washing. Hereafter, 
service and an information flow are explained based on drawing 26 . The frozen air-conditioner user 40 
requests renewal of the frozen air conditioner 42 from the frozen air-conditioner management contractor 41 
first (S1). Next, if the frozen air-conditioner management contractor 41 investigates the existing frozen air 
conditioner and the situation of established piping (S2), established piping washes and it judges that it is 
usable, a frozen air conditioner will be ordered from the frozen air-conditioner manufacturer 43 (S3), and piping 
washing construction and updating construction of a frozen air conditioner will be requested to (S4) and the 
construction contractor 44 to whom a frozen air conditioner is supplied (S5). About the mineral oil recovery 
system 31 shown in drawin g 23 at this time, it is sold to the frozen air-conditioner management contractor 41 
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from the frozen air-conditioner mani^cturer 43 (S6), and the frozen air-cond^^ner management contractor 
41 directs the piping washing constr^^ftn using this mineral oil recovery syst^^pi to the construction 
contractor 44. While the construction contractor 44 performs freezer installation work and is carrying out 
piping washing (S7), The heat souce 28 under piping washing operation and the operation information on the 
mineral oil recovery system 31 are transmitted to the centralized-control equipment 34 shown in drawing 23 in 
the frozen air-conditioner management contractors 41 basis by the wire communication and radio by the 
telephone line or the Internet (S8). Management of the heat souce 28 under piping washing operation 
mentioned later and the mineral oil recovery system 31 is made using this centralized-control equipment 34 
(S9). 

[0102] And although the usual frozen air-conditioning operation is carried out using heat souce 28 as after 
piping washing is shown in drawin g 25 , it is brought together in being [ the operation information on the heat 
souce 28 at this time and an interior unit 22 / in the frozen air-conditioner management contractor's 41 
basis ] centralized-control equipment 34 (S8), and management of the heat souce 28 under operation is usually 
performed using centralized-control equipment 34 (S9). If maintenance construction is requested (S11) and 
maintenance components are supplied to the construction contractor 44 by the frozen air-conditioner 
manufacturer 43 while a certain fault is during piping washing operation and usual operation, and the frozen air- 
conditioner management contractor 41 orders maintenance components to the frozen air-conditioner 
manufacturer 43 (S10), when construction is required (S12), the construction contractor 44 will carry out 
maintenance construction (S13). 

[0103] The gestalt of this operation explains the operation management method of the heat souce 28 under 
piping washing operation and after piping washing operation based on drawi n g 24 and draw ing 25 . The 
management method under piping washing operation is first explained based on drawing 24 . In this case, the 
centralized-control equipment 34 by which remote installation was carried out from the construction site 
receives the operation information on heat souce 28 through the measurement control unit 33 of the mineral 
oil recovery system 31 while receiving the operation information on the mineral oil recovery system 31 from 
the measurement control unit 33 of the mineral oil recovery system 31. As information received at this time, 
they are control information, such as inlet temperature of the washed piping 4, the amount of heat exchange of 
the high low voltage heat exchanger 25, and opening of the electronic expansion valve 7, from the mineral oil 
recovery system 31. And information, such as control information of devices, such as the discharge 
temperature of a compressor 1, an intake air temperature and a high-pressure pressure under operation, a low 
voltage pressure and a rotational frequency of a compressor 1, and fan airflow of the heat-source side heat 
exchanger 30, and an electrical input at the time of equipment operation, is received from heat souce 28. 
[0104] Next, with centralized-control equipment 34, it judges whether piping washing operation is performed 
appropriately based on the received information. And when it is judged that piping washing operation is not 
performed appropriately, operation control lead is given to the measurement control unit 33 of the mineral oil 
recovery system 31 so that it may operate appropriately. For example, when desired value suitable about the 
high-pressure pressure under piping washing operation, a low voltage pressure, a discharge temperature, the 
degree of superheat of compressor inhalation, and the dryness fraction of the refrigerant which flows into the 
washed piping 4 is not set up, the contents of control of piping washing shown in the gestalten 1-4 of above- 
mentioned operation are directed. Moreover, when it is judged that excess and deficiency are in the amount of 
refrigerants with which it fills up, it judges whether additional charge of what amount of refrigerants is carried 
out, or it collects, the construction contractor 44 who is carrying out installation and washing operation of a 
frozen air conditioner is contacted, and restoration or recovery of a refrigerant is directed, moreover, washing 
time amount more nearly required than operation information when it is judged that refrigerant flow rates 
required for washing run short, and many washing time amount is required rather than a schedule — 
determining — the — it directs to carry out time amount washing operation to a construction contractor. 
Thus, the centralized-control equipment 34 installed in remoteness in the operation information in piping 
washing operation is used, and it can respond to information with fixed criteria because the management 
contractor 41 does unitary management, washing operation can be certainly carried out now, and while being 
able to carry out piping washing do not depend to a construction contractor's level of skill, the operation 
dependability of piping washing can be raised. Moreover, since a frozen air-conditioner management contractor 
can do directions of an activity from a remote service center, he can save each time and effort for which it 
installs and goes to a site, and he has the effectiveness which can also reduce the working hours of piping 
washing. 

[0105] Next, based on drawin g 25 , the management method of a frozen air conditioner while carrying out the 
frozen air-conditioning operation usual by heat souce 28 is explained after piping washing. In this case, 
centralized-control equipment 34 receives the operation information on heat souce 28 from the measurement 
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control urlit 15 of heat souce 28. As^&rmation received at this time, informa^^ such as the discharge 
temperature of a compressor 1, an il^Hb air temperature and the high-pressJ^Bressure under operation, a 
low voltage pressure and the rotational frequency of a compressor 1, the fan airflow of the heat-source side 
heat exchanger 30 and the operation information on an interior unit, i.e., the air-conditioning laying temperature 
set up by the air-conditioner user and the coolant temperature in the use side heat exchanger 23, indoor air 
temperature, the amount of heat exchange of the use side heat exchanger 23, and opening of the electronic 
expansion valve 24, is received. Next, with centralized-control equipment 34, it judges whether operation of 
heat souce 28 is appropriately performed after piping washing operation based on the received information. 
And when piping washing is judged that operation of heat souce 28 is not performed appropriately by the 
reasons of having not worked, directions are given to the measurement control unit 15 of heat souce 28, or 
repair of heat souce 28 and an interior unit 22 is carried out so that it may operate appropriately. 
[0106] For example, it sets that the opening of the electronic expansion valve 24 in an interior unit 22 is 
opened fully etc. in the situation currently opened greatly. The low voltage pressure is declining or [ lower than 
the temperature the coolant temperature of the use side heat exchanger 23 at the time of air conditioning 
operation is assumed to be ] or [ higher than the temperature the coolant temperature of the use side heat 
exchanger 23 at the time of heating operation is assumed to be ] or [ higher than the value the degree of 
superheat of the use side heat exchanger 23 at the time of air conditioning operation is assumed to be ] Or 
when it is said that it is higher than the value whenever [ supercooling / of the use side heat exchanger 23 at 
the time of heating operation ] is assumed to be, a part of electronic expansion valve 24 can judge that it is 
choked up with the residue which was not able to be washed at the time of piping washing, or the foreign 
matter mixed on the occasion of installation work. 

[0107] In such a case, while centralized-control equipment 34 takes out directions to the measurement control 
unit 15 of heat souce 28 so that the opening of the electronic expansion valve 24 may be opened further when 
it is in the situation which the opening of the electronic expansion valve 24 still opens first, it emits the 
information that the electronic expansion valve 24 is poor, to the frozen air-conditioner management 
contractor 41. In order for the frozen air-conditioner management contractor 41 to see the information and to 
exchange the electronic expansion valve 24, a substitute part is ordered from the frozen air-conditioner 
manufacturer 43, and the frozen air-conditioner management contractor 41 or the construction contractor 44 
exchanges the electronic expansion valve 24. Moreover, in order to investigate the cause of the defect at this 
time, the frozen air-conditioner management contractor 41 investigates the description of the refrigerating 
machine oil in heat souce 28, and when there is a problem, he does the management activity of refrigerating- 
machine-oil exchange etc. 

[0108] Moreover, when the electrical input of the compressor 1 of heat souce 28 is larger than the input value 
of the compressor 1 predicted from the operation situation of a compressor, i.e., a high-pressure pressure, a 
low voltage pressure, a rotational frequency, and an intake air temperature, it can be judged that operation of a 
compressor 1 is a defect. When also in such a case the frozen air-conditioner management contractor 41 
investigates the description of the refrigerating machine oil in heat souce 28 and there is a problem, 
refrigerating-machine-oil exchange etc. is worked. Moreover, by refrigerating-machine-oil exchange, when it 
cannot respond, it corresponds by exchange of a compressor 1 etc. 

[0109] Thus, also in frozen air-conditioner operation after piping washing, it can respond to information with 
fixed criteria because a management contractor manages to 1 yuan using the centralized-control equipment by 
which installed the operation information and remote installation was carried out from the site, and the frozen 
air conditioner after piping washing can be certainly operated now, and the dependability in frozen air- 
conditioner operation can be raised. 

[0110] In addition, the function of above centralized-control equipment 34 may be beforehand included in the 
measurement control unit 33 of the mineral oil recovery system 31, or the measurement control unit 15 of 
heat souce 28, and may be placed. In this case, the inside of washing operation, and when the matter which 
needs a cure is usually during operation, an abnormality signal is emitted in the measurement control units 15 
and 33, according to this signal, the frozen air-conditioner management contractor 41 and the construction 
contractor 44 cope with maintenance, a prompt action can be performed to the caused abnormalities, and 
shortening of working hours is attained. 
[0111] 

[Effect of the Invention] The recovery system which the piping washing station concerning claim 1 of this 
invention connects a compressor, a condenser, expansion equipment, and an evaporator, washes the washed 
body with the refrigerant conveyed with said compressor, and collects washed objects, Since it had the control 
unit of the flow resistance of the heat exchange capacity of said condenser, and said expansion equipment, 
and the heat exchange capacity of said evaporator which controls any one at least so that the physical 
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condition 'of said refrigerant might sea^as desired value defined beforehand improving washing capacity, 

a piping washing station with high 0[jHon dependability can be offered. 

[0112] Since the piping washing station concerning claim 2 of this invention controls a control unit so that the 
refrigerant which flows into the washed body serves as vapor-liquid two-phases flow, it can improve piping 
washing capacity. 

[0113] The piping washing station concerning claim 3 of this invention equips inlet-side piping of a compressor 
with a low voltage pressure sensor, and since a control unit is controlled to become beyond the predetermined 
desired value as which the low voltage pressure detected by said low voltage pressure sensor was determined 
beforehand, it can offer a piping washing station with high operation dependability while it improves washing 
capacity. 

[0114] The piping washing station concerning claim 4 of this invention equips discharge-side piping of a 
compressor with a high-pressure pressure sensor, and since a control unit is controlled to become beyond the 
predetermined desired value as which the high-pressure pressure detected by said high-pressure pressure 
sensor was determined beforehand, it can offer a piping washing station with high operation dependability while 
it improves washing capacity. 

[0115] The piping washing station concerning claim 5 of this invention equips discharge-side piping of a 
compressor with a discharge-temperature sensor, and since a control unit is controlled to become below the 
predetermined desired value as which the discharge temperature detected by said discharge-temperature 
sensor was determined beforehand, it can offer a piping washing station with high operation dependability while 
it improves washing capacity. 

[0116] The piping washing station concerning claim 6 of this invention equips inlet-side piping of a compressor 
with a low voltage pressure sensor and an intake-air-temperature sensor, and since a control unit is controlled 
so that the inhalation degree of superheat computed by the intake air temperature detected from the low 
voltage pressure detected from said low voltage pressure sensor and said intake-air-temperature sensor 
serves as predetermined desired value defined beforehand, it can offer a piping washing station with high 
operation dependability while it improves washing capacity. 

[01 17] The piping washing station concerning claim 7 of this invention equips discharge-side piping of a 
compressor with a condensation outlet temperature sensor at outlet side piping of a high-pressure pressure 
sensor and a condenser. Since a control unit is controlled to become the predetermined target range where 
the dryness fraction of the two phase refrigerant computed from the condenser outlet temperature detected 
from the high-pressure pressure detected from said high-pressure pressure sensor and said condensation 
outlet temperature sensor was defined beforehand While improving washing capacity, a piping washing station 
with high operation dependability can be offered. 

[01 18] Since the piping washing station concerning claim 8 of this invention prepared the high low voltage heat 
exchanger which carries out heat exchange of a part or all of the heat of condensation of a refrigerant that is 
obtained with a condenser as evaporation heat in an evaporator, a piping washing station is made as for it to a 
compact. 

[01 19] Since the amount of heat exchange of a high low voltage heat exchanger is changed so that the 
physical condition of a refrigerant may serve as desired value defined beforehand, the piping washing station 
concerning claim 9 of this invention can offer a piping washing station with high operation dependability while 
improving washing capacity. 

[0120] Since it has a gas cooling means to cool the refrigerant which flows out of a high low voltage heat 

exchanger and which evaporated and the refrigeration capacity of said gas cooling means is changed according 

to the physical condition of a refrigerant, the piping washing station concerning claim 10 of this invention can 

offer a piping washing station with high operation dependability while improving washing capacity. 

[0121] Since the driving ability of a compressor is adjustable, the piping washing station concerning claim 1 1 of 

this invention can offer a piping washing station with high operation dependability while improving washing 

capacity. 

[01 22] Since it determines the control-objectives value of the physical condition of a refrigerant according to 
the driving ability of a compressor, the piping washing station concerning claim 12 of this invention can offer a 
piping washing station with high operation dependability while improving washing capacity. 

[01 23] Since it determines the control-objectives value of the physical condition of a refrigerant according to 
the flow resistance of the washed body, the piping washing station concerning claim 13 of this invention can 
offer a piping washing station with high operation dependability while improving washing capacity. 
[01 24] Since it determines the control-objectives value of the physical condition of a refrigerant according to 
the ambient temperature of a piping washing station, the piping washing station concerning claim 14 of this 
invention can offer a piping washing station with high operation dependability while improving washing capacity. 
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[0125] The piping washing station coi^^rning claim 15 of this invention While j^^ig the heat exchanger which 
makes either condense at least the ^H^erant of said heat souce or said pipir^^ftshing station breathed out 
from said compressor in the piping washing station connected with the heat souce which has a compressor 
between washed piping The expansion equipment which makes said piping washing station decompress the 
refrigerant condensed by said heat exchanger, Since it had the washed object recovery means which carries 
out separation recovery of the washed object from the refrigerant which circulated said washed piping, and the 
washing side control unit whose transmission of operation information is enabled from the heat-source side 
control unit which said heat souce has Piping washing operation can be performed without also accompanying 
the heat souce which is not having piping washing taken into consideration from the first by big control 
modification, the width of face of this heat-souce application can be expanded, and versatility can be raised. 
[0126] Since a washing side control unit controls any one at least according to the operational status of heat 
souce among the amount of heat exchange of a heat exchanger, the amount of drawing of expansion 
equipment, or the operation capacity of a compressor, the piping washing station concerning claim 16 of this 
invention can improve washing capacity. 

[0127] The piping washing station concerning claim 17 of this invention In the piping washing station connected 
with the heat souce which has the heat-source side control unit whose transmission of operation information 
is enabled at the control device arranged in a compressor and the exterior between washed piping While having 
the heat exchanger which makes the refrigerant of heat souce or a piping washing station breathed out by 
either from the compressor at least condense The expansion equipment which makes a piping washing station 
decompress the refrigerant condensed by the heat exchanger, Since it had the washed object recovery means 
which carries out separation recovery of the washed object from the refrigerant which circulated washed 
piping, and the washing side control unit whose transmission of operation information is enabled between a 
heat-source side control unit or/and a control device While being able to perform piping washing operation, 
being able to expand the width of face of this heat-souce application and being able to raise versatility, without 
also accompanying the heat souce which is not having piping washing taken into consideration from the first by 
big control modification Piping washing operation can be performed without being accompanied by big control 
modification corresponding to heat souce also in a piping washing station, the width of face of this heat-souce 
application can be expanded, and versatility can be raised. 

[0128] Since a control device controls any one at least according to the operational status of heat souce and 
a piping washing station among the amount of heat exchange of a heat exchanger, the amount of drawing of 
expansion equipment, or the operation capacity of a compressor, the piping washing station concerning claim 
18 of this invention can improve washing capacity. 

[0129] The piping washing station concerning claim 19 of this invention When fault occurs in transmission of 
the operation information between the control device arranged between the heat-source side control unit 
which heat souce had, and the control units which the piping washing station had, or in the exterior, said heat- 
source side control unit, and said washing side control unit Since the heat-source side control unit was 
equipped with the function to suspend operation of the compressor arranged in said heat souce, the heat- 
souce breakage by abnormality operation under piping washing operation can be prevented, and a reliable 
frozen air conditioner can be obtained. 

[0130] Since it had the storage means or a display means display of a heat-source side control unit, a washing 
side control unit, or a control device record the advance situation of piping washing operation on any one at 
least, while can check an operation situation and the convenience of piping washing operation rises during 
piping washing operation, in the piping washing station concerning claim 20 of this invention, the 
correspondence when the ability of piping washing operation to be fully unable to carry out can carry out piping 
washing operation to collapsibility authenticity easily. 

[0131] Since the piping washing station concerning claim 21 of this invention records completion or un- 
completing on the storage means of a heat-source side control unit, a washing side control unit, or a control 
device which it had in any one at least, it can check the operation situation of piping washing operation, and 
can raise the convenience of piping washing operation. [ of piping washing operation ] 

[0132] When interrupted at un-completing in piping washing operation, since it holds to either at least, required 
sufficient thing do for die-length operation becomes possible about the operation time of piping washing 
operation, and the piping washing station concerning claim 22 of this invention becomes that the thing of a 
washing side control unit or a control device for which piping washing operation is carried out appropriately is 
possible about the function of resuming piping washing operation based on record of the advance situation of 
piping washing operation. 

[0133] Since the piping washing station concerning claim 23 of this invention forbids operations other than 
piping washing operation in heat souce when completion record of piping washing operation is not made by the 
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heat-source side control unit, at the^ime of piping washing operation un-comoJ^ng, it is lost and parrying out 
operation usually used in established^Bng, such as operation, can obtain a rd^Hb frozen air conditioner in it. 
[0134] The piping washing approach concerning claim 24 of this invention The step which removes the frozen 
air conditioner of established use from established piping, and the step which attaches a piping washing station 
in said established piping, Since it had the step which judges the fitness of said piping washing operation based 
on the information on the operational status of said piping washing station transmitted to the centralized- 
control equipment by which remote installation was carried out from the step which performs piping washing 
operation with said piping washing station, and the control unit formed in said piping washing station The 
operation information in piping washing operation can be managed to 1 yuan, it can respond on fixed criteria, 
and the reliable frozen air conditioner independent of the level of skill of a piping washing activity can be 
obtained. 

[0135] Since the piping washing approach concerning claim 25 of this invention was equipped with the step 
which makes a change of an operation control condition or the amount adjustment of refrigerants by the 
fitness judging of piping washing operation, the effectiveness of reduction of a frozen air-conditioner 
management contractor's time and effort or piping washing working hours is acquired. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawi n g 1] It is the refrigerant circuit Fig. of the piping washing station concerning the gestalt 1 of operation 
of this invention. 

[Drawin g 2] It is drawing showing the amount of piping survival of mineral oil and the relation of washing time 
amount concerning the gestalt 1 of operation of this invention. 

[Drawing 3] It is drawing showing the refrigerant flow rate of a compressor and the relation of a compressor 
rotational frequency concerning the gestalt 1 of operation of this invention. 

[Drawing 4] It is drawing showing the relation between the dryness fraction of a refrigerant, and temperature 
concerning the gestalt 1 of operation of this invention. 

[D rawin g 5] It is drawing showing other gestalten of the condenser concerning the gestalt 1 of operation of this 
invention, and an evaporator. 

[ Drawin g 6] It is drawing showing other gestalten of the condenser concerning the gestalt 1 of operation of this 
invention, and an evaporator. 

[ Drawin g 7] It is the sectional view showing the configuration of the piping washing station and condenser 
concerning the gestalt 1 of operation of this invention. 

[Dr awi ng 8] It is drawing showing the installation approach of the cover in the piping washing station 
concerning the gestalt 1 of operation of this invention. 

[ Drawin g 9] It is drawing showing other examples of the installation approach of the cover in the piping washing 
station concerning the gestalt 1 of operation of this invention. 

[ Drawin g 10 ] It is drawing showing other examples of the installation approach of the cover in the piping 
washing station concerning the gestalt 1 of operation of this invention. 

[ Drawin g 1 1] It is drawing showing other gestalten using the electronic expansion valve concerning the gestalt 
1 of operation of this invention. 

[ Drawin g 12] It is the refrigerant circuit Fig. showing other gestalten of the piping washing station concerning 
the gestalt 1 of operation of this invention. 

[ Drawin g 1 3 ] It is the refrigerant circuit Fig. of the piping washing station in which the gestalt 2 of operation of 
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this invention is shown. 
[Drawin g 14 ] It is drawing showing tl 




stalt of the high low voltage heat 



ex 




;er in the gestalt 2 of 



operation of this invention. 

[Drawin g 15 ] It is drawing showing the operation situation of the piping washing station in the gestalt 2 of 
operation of this invention. 

[ Draw ing 16] It is drawing showing the operation situation at the time of the amount change of heat exchange 
of the high low voltage heat exchanger of the piping washing station in the gestalt 2 of operation of this 
invention. 

[ Drawin g 17 ] It is drawing showing the operation situation at the time of outside-air-temperature change of the 
piping washing station in the gestalt 2 of operation of this invention. 

[Drawin g 18 ] It is drawing showing other gestalten of the high low voltage heat exchanger in the gestalt 2 of 
operation of this invention. 

[Drawing 19] It is the refrigerant circuit Fig. of the piping washing station in which the gestalt 3 of operation of 
this invention is shown. 

[Drawing 20] It is drawing showing the operation situation of the piping washing station in the gestalt 3 of 
operation of this invention. 

[ Drawin g 21] It is drawing showing the operation situation at the time of syngas cooler fan airflow change of 
the piping washing station in the gestalt 3 of operation of this invention. 

[Drawin g 22 ] It is the refrigerant circuit Fig. of the piping washing station in which the gestalt 4 of operation of 
this invention is shown. 

[Drawing 23] It is the refrigerant circuit Fig. of another piping washing station in the gestalt 4 of operation of 
this invention. 

[ Drawin g 24] It is the refrigerant circuit Fig. of the piping washing station in which the gestalt 5 of operation of 
this invention is shown. 

[ Drawin g 25 ] It is the refrigerant circuit Fig. of the frozen air conditioner concerning the gestalt 5 of operation 
of this invention. 

[ Drawin g 26 ] It is drawing showing the contents of service at the time of renewal of a frozen air conditioner in 
the gestalt 5 of operation of this invention. 

[ Drawin g 27] It is the refrigerant circuit Fig. of the conventional frozen air conditioner. 

[Drawin g 28] It is the related diagram of critical solubility showing the solubility of the refrigerating machine oil 
for HFC at the time of the conventional refrigerating-machine-oil (mineral oil) mixing, and a HFC refrigerant. 
[Description of Notations] 

1 Compressor, 2 Piping Oil Separator, 3 (Existing Piping) 4 Condenser, 6 Connecting piping, washed piping, 5 A 
by-path pipe, 7 An electronic expansion valve, 8 Evaporator, 9 A separation recovery system, 10 An 
accumulator, 10a Oil returning hole, 11 A piping washing station, 12a, 12b, 12c, 12d, 12e t 12f Connection valve, 
13a, 13b, 13c, 13d, 13e A temperature sensor, 14a, 14b Pressure sensor, 15 A measurement control device, 16 
A valve, 17 Bypass piping, 18 Open air inlet port, 19 An open air outlet, 20 It covers and is 21. An air course, 
22 interior units, 23 Use side heat exchanger, 24 An electronic expansion valve, 25 A quantity low voltage heat 
exchanger, 26 A double pipe, 27 Syngas cooler, 28 Heat souce, 29 A four way valve, 30 A heat-source side 
heat exchanger, 31 Mineral oil recovery system, 32a, 32b, 32c, 32d A check valve, 33 (washing side) A 
measurement control unit, 34 Centralized-control equipment, 35 (heat-source side) A measurement control 
unit, 36 Control device. 



[Translation done.] 
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ix4 . S5fflifiEffi<?5^JW(EJi-t<oa«(8» 3 ft: J: 

4. R(c#JgdSNR&K9&]ffiIU C^pg. EflSISW 

£&E«4#fI[I]iKf£B9 
ffiffi«llciaA$^4. 

[0046] ;«J: a teE«8fc»SSte ihtiOFM 9 

/i^wes** z t xmrnm^xh^mmmmz^m 

«sSH^ia, fS«(4a#f*E«(~«®-r4St?Si$r^LT 
^4. H2tc^-r t fcatciKA^^?rfi : a^. *'X# 

# 2rff-p7th #<7)^«tt^ffiixTV4^ t i%A>S. 
[0047] ts!3ftcOgt?f T14H CFC225^ 

i£M5r«)P-r4^hT'^^fi : o-CV^ 0 i/i. R4 0 

7czm.Lxm&£ftitiWr&. m&tmmizwimzm 
tLxwLLxvmzftot. zcotmtm&timtm 

mitA,t'^cr>X\ mto : S:R4 07Ck<r)itAMllX' 

3\->m~>xmiZitxm*T&zkiz*&. z<w&&. 
mm&mw&imkm^mzsk^xm t < m < . & 
ft£m<?>izvmiJ s frfr> f )mmw>x'&\ t tzmmzR 

407 C*tfXkLXm-)5mhfoZ>i)K z<w%&i>m 

mzm&*R4 o 7 c t<r»tAMi)'&\*>&-oxmbi& 
i£xm&-?&zki,z%<o. M:mco^mmmtm<m^ 

[0048] %mzMm^m.xim-?hw&. ~ 
mmtnmm^t lx sti.4 tmbmix^^tim^m^ 

0 . SH^#*LTV^4i£JSS-SH*^?l#i!l3& J -r^ffl 
£*Ta. fiffi*^?l#M7& J $^i£«|{4J^4'*»iN- 



ft .1 
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C b <7)-£A,WjjX'3\i^X : &mZ-£X&ifti-&Z b lz 

-h\twsa^sm. -$-%i>%m.m.i> i *.z < %h\ib±* < 

mx*imimmiz%~?t: k> , m-m^mmxh^x i> j; 
K>+ft%mm**jmb%&. 

[0050] mg^mmTmi. mmm i nm&zw 

mzftob. mm#i 2atfmtt>tix^h<r)x\ mm 
m i fr^ftztitS{$mimm&3izm^&£tLxwm 

=3f ? i o^[#ffi£ix. mm-xvry*7vwfc 
zfrozb x\ mmm4 . 6 ^zn^h r 4 0 7 c 

^HHR-t-l). R4 0 7C£O^j£«-4 3X:iffl;Vvt* , x 

a^JBEi: LTOR4 0 7 CtfDHURfcSatff 3 
CI b ifiX'% h . ^^7/-) ^»B*T«liS«# 1 2 b 

R4 0 7c«oisiK**T-r&. 
[ o o 5 1 ] R4 o 7 ct&i&mmmiWb^Mgffi* 

xfftms&mmco-$m*&7-t& . znxoizmzb 
x\ mvommtiff a i t &<fl*e&xa9Bgso 

[oo52]<j;t:. mmfc'pcrm'gffiftsm 1 1 *mi 

m-thtzMzit. i$miz£&8tfrffim.i) i *z <%&w& 
zmmth'Smw&h. *z x-mm 1 emm&izm 

S-T h b . 0 3 tc^£ix£ i a £EBi« 1 <0EneR*»^: 

i m b'mkzixh <&&&mnm\ti-& . zzx\ m?m 
mzti^xusmm 1 (o^mwm^iz^m^^ms 
rc# 6*f{-m<. ^ungR-caig-r 4 . £ « x a tcaK-r 

Kffft* SIS 1 1 Of^SISH-ffi^) * jffli. 4 SS*u&*& 4 « 
[ 0 0 5 3 ] $r*j. £BH8<0EHaR*iira£S*4*ffiia 

ftcnim. mmmim. dswy-m 



«rifisw*««ai 1 1 <7)m®mn]±j]£Mt &&m 
hi%%*?, am?tate b * o . ffi asa i oaniKfiflf*«it 

[ o o 5 4 ] at»aai** & <-r4fc»KU4E« 
mftmtpnm&eMK&fitimmmx *)&\>*&&iz 

T>®M.*mh\tei>:hZbX'®&Z±-%-mk&. ttzW. 
SIS3C07 r >mmZm&$-ltX i,&E«r±#§^4 Z 
bifiX'^h. Z\coW&. 7 r vmMcoMi^t X 0 
±#L. ZcD±.mzft-?Xffl±tf±.%--t&„ 
[0055] ^i3fl£Effi^OBS«^ftTV^#. a 

x\ im&Tjwzuztini.L. m-mmtfsix'hr>xi> 
x k> +ft%mm r *im b-%h« tztcL. i&EZhfoiz 
t & < msi-t h b . mm®. i x-m&ztL&ftimmtfjz 

b^zmzzmmL^xotz. «3WTyii 

[0056]iit, gtJf^^Oli^gt^ga 1 1 COM 

msmbLx. EWwBmmzfefrx . z 

ttJiiSiS^ =5:4 « 5 1* ffiT"T 4 OT . ^Br ^3 $: 9 

fflfc-TS. C^i^Ktc-5V^-r{igfc?ftg^$r#x.4t3 0 
Sffli: =5:4 J; o E«gfe?f 1 1 £3Sfc-rs . «i tf gfe 

4. £fcmfl85g#7<arajg£±#<L*:»K ^.^S8 

e^±# l . z<r>±.mztti xm&z±&Zith z b v 
x-*h. 

[0057] ^rfciSEE^coggii^^-cv^^. M 
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[0058] ifc. «&#iE«4 . 6tf5K*ft3&*SV^* 

MJSi§< L«rv»fc . WgnEXW^zi. -?Tffiffi#<£T 
LTLiV\ illlTliS8fl&)Milii!l%»l^ 
HSraSfiJ: 0 ffiT L * a 4 . £ cr> & ? 

[oo59iifc, mmfc^nwgffiftmm. 1 1 

e.Jj&bLX, ^«>£BB«lfDiltajaa<0±|»*S»T 

* e«r -ti&Kt -cum-* t . smm 1 ssiuitts- 

v^i£E«« 1 *>«A»*£ffiT3-l*TS - 1 =5:5 
OT\ «^3^7rV®i^iiJD$-ltT«ff^«T$ 
•fr^rO. ^?S&8^7r>JLS£ffiT$-t*-S&S^li^; 

[0060]^, mm&*<r>&gmmw 1 1 eosi 

Strife t L/C. flESfflil cOPRAffl^iSB^feJg^i: SSS 

waft <j:-5T{±, i ®.A<7xmtfjm#xvm t 
mmiz.mtm.'iit o . h t \ msam 1 ©a 

«»9;J<5: , )t^ «RASJ£#Jh#U * 
t"4. BE^«l^?gM0^«:aiffiJS<O±#{S, E8S^ 

i apE^xastefc ®T£ -<t ^ <r>x\ mm. 1 owEJcis 
ft^ftstt^ii^-tsjtrt^ji, smm 1 ©a^sejS 

Sfc£#i:4®W$:KB. ^UJm^JgS'C- 1 O'CSD© 
*<ttW*Rifc*«fcU:. ^B86# 7 (rm&cnrk'bX'm 

v ^*£(cliMB36# 7 coMSS: A# < -f 4 £ b t« 



i*\ LTfcJ:^U «^s3«7Ty®fi 

L. M-«t^^8T'^?^fflS^jfftf$-ii:^§58T' 

[006 1 ] 4*:. 3 ^cafeSHHE«t«?Dffi*Jjfe»«IB 1 

-ffi^-c'S>-pT t> . 1 tce^«^fc«, 

tfxcvmiv>*£mmtfm&mzmix^&BmtiitZi: 

v^tii. m<v^<?>*£$Km*ffjix^&m&%Lt 

St. HP*>$£#JK*«0. 2—0. 91flEO(6**K»£t 

nmm^mRzM^mtLx. s^ticozijwto 

[ 0 0 6 2 ] 4-f . *iSZfflJ«IE<OSfeS«<0«ao*ffi-C 

4. ft»»jatk ur4 0 7 c sffiivt«^. zcoim 

^&t,zjtmLX{%mcr>%&i>mb\i-i-&z.ttfhfr%. u 
t\ mz-ixo. 2 xvm\y®&<numrnkx'fohtf. -r 
x\ nz&zusMzfflw-t h. £tcmTwm#7<7)msi 

ffi%3frt>m$m8tz&mi-h. &~)xm&2s3X'c?>& 

-xfaizMwztih. ^m^Bmb-rh^mi*)^ 
^t±, zix^<7)mpv>w$<r>&ft*'fT?zbx\ 



!(9) 002-357377 (P2002-P*z77 



££«<$wr4. 

[00633 ULhT^Jt«8tfl3 . m^SCOB^.m 
*<0fWflW»tt ? r ym&<nMffilZ J: T *T o T ^ 4 

Mffl-fzztx-ftt$.cr>-mzm±, h&wm&z&m 

[0064] ifc, a 6 tz^ti o fcUHHg 3 *> 4 <^12 

4^ ^XlE^l 72-fSttTk ±U. IW<^«lf 
17(ctfflit. &4^«gfiM£fBSrC#4«S&#&kV) 
#1 6£i£tt\ SKHaMI*JS^$-«:^k&»±. #16 
com& ZffljjfalzfflW1'& i t TvnM MXEf 1 7 K8E 

6 ^l»K£P?Mrfatc3HjP-t4 £ k TVU ;n'XES 1 7 

4*£k HtttcSfliS 3 , 3g*S8^!3c8lfitf>iW(ai£ 

[0065] ifcRffftftSS 1 1 HH<0>h«SB«*Hft 
ir^Wi. 7r>-*<?ih§-ti:Tt^#l3T'^h^ 

<34tefcUii&33 3 . * 4 v ^iffi^gt^S 1 1 
*kBf*^-4«v^iftiftJfrt>J:^. 07l±E« : &?# 

01 O«lEl ; gt?f^S^t3^4Sv><7)S«^r&$r^-r0 

t-S) 4 . mi a 0 7 <r> ± -5 3 *qE«afc^i« 1 

1 rtKKB$*u *SW«rei-9IOTO*h**&n 1 8 
a»&«AU * LT*h*B±®0*hJiyftiiiP 1 

ct d fc*h^®iiP 1 8 . is JrtfWWKWn 1 9 fc*Mak 
3g»rt4?f^2 0&l£lt4. $>4^{i09lc^J; olz 

tx\ nstis^&^wr&x'<?>mm3X'<oimazi& 
mx'% , wmss 3 x'v&gmMzmmzfflwfz z t a* 

«rtEk3:4. Srfc. Zti^ms^Olzte.. 7yy*m 
ffS*fck#(c^»<oja»*W«^4fc»K:. 01 0<7) 
J: 3fc«vw^KJMR**ili^4JaK2 1 SrKtfTt 
Z.<7)£ol,zftm v Mm-f&MS&2l$:mfZ>Zt 

x\ m^2ozm.wvxh. 7T>®M.<Dmmiz£&m 



namnmwtfmmmt &4 . teams > 2 0 <n&m#> 

ffitLXli. 08. 09lc0^S*VCU4Sfcfrtf>^TT 

* < -^IClSa^ilT ft oT fc |3|«^m$rt#4 <I k ifi 
T£4. 

[0066] ifcWSftHKBB 1 1 fSmnH9GBJ$#tii 

v**^ 7r>zw±2itxi>mm3X'com3m5. 
< =&• *)-r ¥zm&<?>iewtt& t tx , 3 <?> 

JM«BI»-L8SM, *4WiT»fflL &*V*ttfffl5MK£ 

<±tRS^hm^SPM-r4^kT\ «fPffltSMl« 
4 i k *«r« k % 0 „ <g*S& 3 TOfKsXiJI 

h&w±m5m8cr>mi&.tLx. ^tm^smtiM 

4«f*K0fiSrMflfT4 ifcT. 7r ySMZmmti* 
[0067] 4st«iSfei*i;*4 . 6 j^V^tfl E 

izm.fZ.LXl>. «fl»SR#7T&ftg*«>£E:*j2££t 

4. ^cocta^%^ii0i liz^-rxoiz. mi-mm 
nzmnz^u^xm^i 7. tJi^^y^xE^ 1 7 

-h(cWB#ftr*T«>#l 6 5:S(t. «^ M3S# 7 T-coffi^ 

* 1 7 tc^MEj^atM* <t -5 H^4 H t X\ m^FBPim 7 

x'cr>&jimzamLxh£\<\ z?-?z>ztx\ aass* 

«f 4dk*«T#4. 

[oo68j: z&x'^tzftmxmx'ii. smm 1 . 

«^s3. ^118(07 rVJSS. «^M3S#7^S 
^$>J«^-4^i:T'ffi^gt^ai l<7)affiffi?K ffiffiffi 

A^Z^n&ZlgZfflWZlt&JTmiz^xmRLfz 

tx\ ztit><owm<?>mmzfi^xi>£^. m&e» 
*^tijD$-^4k. a«%^ssi i mmmcnmmm 

«fi< . SSt#E^4 fcsSA-T4}^)^# Stiffi< 3E 
itt&<F>X\ f-*bWi%.ZtiZ>lSJ±. ffiffi. ttltiffiK. BE 
ffiffl&A(7)m>&. »^ffi < g4fcrgSLA-r4^WS£# 
*OBSfi*SeRT& 4 J: 5 5t*?^»^iSfiS-r 
4. CKOitWItc-PV^Ttts fcfcfcrfE«4. 6f5iHE« 
S^h^lS*^ if WHW> ^ixT v ^4 



<*1 0) 102-357377 (P20 0 2-@$$7 7 



[0069] 3.tzima*m?4 . ex-comsmm^ 
'i^^mar%ifi±. &mt&ms.i 1 comftm&x'coM 

T\ «£E*_k#§-ti\ ^te&S&ft«8S*£*»$-a: 
»«*<8<«IE-r4. iO-r^-fcT«#iE«4. 6 

[0070] ia±os«aKHijt 1 1 ^ifttti sat 
»ffi«4. eco-mizmttifbtix^tcmimzwK) 

ftLxmfti'ft^tzW&^UXWmVtztf. 01 2t: 
*T 4 5 2 2 £ JK 0 ftWfc 4 4 ffifrZft^ X 

fc. HSW)»BH»£fi : 3£kT\ at»IB*S:H»l±S* 
fc»££!«feT-£ 4.012 USKKjHSKAttnxail 
t*t-?&«EEU»HT*»3s Ht*JV^2 2iiSl*rt». 2 

Mf*liiS 2 2 £»Sti»I!«4 , 6 k H>«C«»tlf ^ 

cosm fc iroicKKasna 2 2 tsan l . i <?)%\wm 
i^«2 25&sfttL3t*4afe»aHiK*fT^rfc ±v^. 

[0071] JjUb(c^Lfc 4 5 tc, £«%ftgK 1 1 <r> 

mmmz&wz. ^mz-m^mmm^wski,. » 

4 jmswb* hh?&> t>tdz$mtovfc * 

« 1 nm\l&*&*Wmffifr$iW. 1 1 <^«Pgfc:BBH^ 

[0072] ffi«£ffiiTf Sa$W$«k LTJ4R4 0 7 
C ICR 4 1» <r>X°\&% < . ffiO H F ciof-M^ 
&J£T'i>4<. 0Ul£R3 2 (fltffitt - £*) , R12 

5 <^tt-*i#) . Rl 34 a (3R8Stt- jS») , R 
4 1 OA (^mt-*m) , R4 04A (^Mtt- *t 



[0073] mmo&m2 . ar^m<ommcomm2 

iBdW^tSffi. 01 3^ilafc<^»BSK2fc:^i^* 
&KV%flti^aMKI9RH-C&ft. EfciJVvt, 2 5 

o s zwrncommnrnm 1 ^0 1 

kH-S^fcUWltefcttU SHU***"*-*. Steffi 

-emmzfro .014 wmsjEBKsssJft* 2 5 00 
s&mmmx'fc*). mt,z&^x. 2 6«zmpjc*-jt*j 
0. wik^csffi^awu i*i«*>*fc«jEtfifc&* 

imfrhftm^imm-thmw.ttzcyfrX'h*) . # 

* ware* s i 5 fcsflr •» t v ^ . 

[0074] i <os«i!fei*sai<oa(E«3i* 0 1 5 O P 

;ue-H . nMMcffifc 0 1 3 x'^smm 1 *» 
<5>ttffis*LfcSsfflSjEwxrx?wi (a) ii* -ratines 

2 ^iBg-r 4 . i <7>fmx'#x#i!i&k --mizmmm 1 *» 

fettffi §ixfc#<£&$fit4*tftirai3l 2 T'^SI$ ttJM« 1 

3 4 ^xmm&xftftftnztim&fii&TLKtfx 

ttch (B) . ^^^CO«ff^^^{±$A>tCiSffi 

(D) . iO^«£E3K0a^2 5TllI«feS<lfiff<O^ 
xtc>5r4 (E) . lOti, AEHcofKSiftSki&Efig 
C0l*^ft*«4llt^4£0T. BCra^xy^;Pt||i: 
DEra<Dxi^;Pt°£(4|S|t«c$:&. ^t^SIIlflS^ 

S9^jiiiL, i<oR. ^1512^4, enxmw^ixtz 
MauwMzti* m&ittm°img&9iz&ft2ti&. 
ffi^M*'x!iI»miA^-^' i o imsm 

mit,z\&AZtl&. izMftft 8 Kft T affiff 

^cMi2 5 *K*tfc«^-, wa<osoto»« i r s-r 

4 a ^%S8Ti4^k<^f^SI* J ^Tfeo^^ 
111^3yA7b t^fi£-T5 £ k *«TIBk ^4 . 

[0075] mzmvimmm. 1 1 ftapg^imcouT 



Srf!»««4**fc:ov^WS<0JB!B 1 k PI tteft-S-co 

tf>M»*8rP*4#. ftfl£ff»2SSft» 2 5 
*£<-f&k. fcffi^*^$*4J!!!3Slfl£akfiE 
^fcg&fcSlirSSftS-SUfca* 1 k UcttbrfS . - Z.X' 
H 1 6 WiEl=^gSO«ffi£«^^ia3^*^ 
■*<oa««»l^*i-PHBT*0. WWfcxy^we- 

XSUMvC**. i-^TIi 6«iaRt^iat:» IE 
KOjfflEttJBk LTtt, IftEtoWftT. ffi 
flaW-kWU »Mlfcft«XfflgB!!g3fttt2 5e>ff£E 

«mp^»«Ese**, rftfc^«sfta««4 

H«nES«WK<ft9, ffiEffl9ffinc0^lS5^JK*^< 
*<**ifc(cffvv £E«m ^*Ailf!MH>«< ft 

[0076] s.mm<7)atm'i&m. smm 1 ©aco^s* 

£«ft#&s«^Tl&-t'# T vvarv*fc*> % fl£E£ 51 S± 

5co&3S&l£'h$<*Wrs. icoj: 3k:$iJ$i£:fT'? 
fc. i«£W«<. ftEtffflKMWSft.*. .Icok£«ft 
JWM?4MrF*36#7 coracoHE#A# < 
M«t?fKl : 4-m^i»70»rt»ffitn;*^^^^rV^ 
^tcttiOtKOfca^fc^ikj&firakft*. * 

& . ftr>xxwm&m 2 5 ^Resaui^d < mm 

•tit. ttJRWfcliMEAW < ft S C k fcftSB LXi&S. 

£^£tffct^«LfclU3ft%£t;:te, i^cffifflE 

2 5 coSfea&l* A# < *!«-*■ £ . 
[0077]^fc. ffifiEBK£ift»2 50!)flBaiS(C» 

*) < "t h b , ffiffid 1 ^YfOJttBHM&Ktf* 0 k 
ft 9. B^Sl^^N' y^^^LT. EEMHAiae 
«tt±#4L<ftv*. *fci«J:ajcfflMlllfc««ai 
**BS4 «k 3 ftSHSk ft-3>fc*S-lc« s 1 coKAffl 

fcflr*. «IOkSfc:ttSifei*IM?4, 6sflrfc*fl!W)»air 

4. 6iza^xn. fmz&m4>cotfxmtfimL. t 

ft*>-M6*ft#iittllU &*&ifc#IJ«4 , 6X~<V$m 

mwvtktz. va&mvA. 6oa*Ka«g< , t 
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k t> k aflftSSW*** v ^^ft k' iz $ S> (c^IWgSiifiA 
-f£J:3ft»££IIJi-rSk. flSfflE***ffiTtT L4 
V\ *«t£*^fcs^ft#«^£WftT&ftv« 
kft&. *fcWfiffi«!saft»2 5O«0»»^S<-r 
4 k. JWSES*6*iS^L. i!fc»«E***«T-r4<DTif4 
L<ft^*>\ HitWSBSII*^* < LTftWMWS 
mm*** b » ffiKitiS 1 ottittfilfcWaK ft •) . #0 tc 
it>v«j£t;:ft.g>k. BEIWW>flailttJb»4L<*v>. 

[0078] ja±j&»<5, , Hhimm$i®$s2 5 nmsm 
<o»fH8*k LXii. teSkb tx^t^smmi^x 

mtfoxii oa^ < 2 o°ciTFt*&&m< l z&feztiz> 

Z-bifiSLi L< . 4 ^SMR3cj^ 2 5 

[0079]^, xfi£a»9ui2 5««asauMc-a 
gsi lnmmz^^xtmumtf&^m&izi^ 

«8MiH 1 7 1,z9fkt X 3 K«r4 . 0 1 7U£i4taUE4 0 
"C, 2 0°C. - 5X;t:*Jtt6ffi««c»Sai<0j«Ett8i*' 

^-r. *wiauE- 5x:<7)*^ (H*^ie») fc«aac» 

12^4 . 6 *J J:lf . EVasjHSK 1 1 
<^-5.^a6«^?fffi« : 6£7)aiPxy^;i.b- (D) tj«fcV 
Blii«A«xy^;i-t (E) *</jN$<^>}^tv^ 

s«*3& t «<, m?mtf±z<%>o*t^m^z^ m 

mm 1 «A<0«R«*«S < «r 0 . £E«Bti 1 ^co 

0 . T# jlAW-^ 1 0 liZtiMtffi 
t 0 ia^JWBHfci^BT^* i o %imt =5rS . fit' 
£ co J: o =5r«M^ EFffl-T 4 fcftfc , ^SttaK**fiv 
(Ctt. ^SffiE«!SSmS2 5coift3cm»* i: A#< : 5rl» 
i 3 tc$ijffii-r 4 . i co i a ^fi a k EiffitiigAco 
iAKdfllClft UfcjWEj&^STS s Sffl® 1 cofl 
m&tmUX'% h b k fc(c. gfc»(c«gSfSrift«85JI* W 

[0080] E«8SMai 1 1 cO^IECtJ^T^ 
t ^^coSlte^ti , 017co^maR4O 
'Cco«-^ (0^co-^m) (c*S*i*J:3fc, fegt^ 

( D ) *j XX/smm 1 ©Acoxv^^t ( E ) #A 
^<^r'5^-rv%. -eco^S, ffiW*Sl«A<0iM!US*** 

k, ffilMilOflBW!Lh*F4U<ftv\ ^iT'CcoJ: o 

%miz®mt&tzMz. n-mMjgtf&^iSr&izte. ? 
arr* . z co i a tfdfflijrfta k ^ssaAco^jK^ 
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[0081] ULh^i 3 fc. ffiffiB3*$£ft3S2 5«iS 

[0082] zemmommi (c&tvcu. 

i^ffiEI^3c}©SWfl!ieoisIgS««,lloJ: -5 iz. mm&£ 
LTi> 

[0083] mm<7)&m3 . &.T*mmmm<?>&m3 
m t gm&$m<7)i$i&®8mx'h& . mi 9 iz&^x . 2 

4. ^X^aJS2 7{±7r^^J:-5Tjilja$ilSE^ 

[0084] <I <7)E«i5ft§^S 1 1 <0WBRffl£BI 2 0 

y*/Wt-H. «*KiE*jSr5jc*-. 01 9 fc^-f 
lA^tttfJ^ft^sffiSffi^'*^ (A) {44-ftt* 

gtS2^jiig-r?». £ <n>m&x'i3x<%m t -mizmm 

»l««Affl!lKBIS<t4. ttitJ^^a^ffi^^'X^ 
JHMi-e^>a«ffiES)!0aft»2 5fc:J:-5T}^lS*i. m?g 
ZfflJMIfcarO (B) . KKS«4. A>fy^*5» BE 
RI»6*iI3ILfcSL «^at7KJ:-j-Cfi£Ew««[ 
"ffli#JKfc:«£E5#i4 (C) . i<O«Wfl£BB)!0aft»2 
5TjDl?ft$^ffiffiW^X(^S (D) . £*>fcS, Sffi 
EBRX9t»2 5 lc8K?*X£EHK>&i%tfEIMi 1 

£•9. ffi<KBB*£&K 2 5 vwroxm t msstt & <r> 
X\ &Kco#xcoi§&ij9m£ r )m 1 ^i&l£t%&. zcr> 
t £ , ftraoife3e^Si:ffiffffllc7)#JeM*{i:|5l t t^^r 

2 7fcJ:9. (E) . <fc(C#fii 

EUK§SiB9 3:»jaU £<3BL OK£*4 % 6ftX'm& 

ztuzmh&&mzti. m&i±ttM®mnw9izfcftz 

Tffi8ifiSll;:i&A£iil>. i<Oi3CfflB»3fcfC^T 
«{£E^Sc^5 2 5£SWi*£« mm$s3X'l&\-%k 

^f&zWitfiZmx'h-itttb. £Mm<?)ii$mmtfm 



[0085] <^ts«afc»«ai 1 1 <7MWe«i»k:ovvc 
v?ms&7<m&e>mm* &£tffimfcm&co%mi/z 

mmnm&2kmuz%&<r>x'mwzm'i%-?&. 
[00861KC tfx^aiti 2 1 <r>um-)5mx'$>h 

«t=£rS. *'X?#a]S2 7<7)7r>'Ji«:5rtiA$-yr.l> 
fc. ^SJi^Jiiirrs^r. JEW^«A*!ME#'Iv3 

ast-*-* k , i«fflra^S2 5 <oAP^aatfiT 

-T 6 . i i TttffiEB&fcSIS 2 5 rtaffiENOttjgRft 

T'j> ^ i o t »ia<^ t h smzimmtf 3 «~ 5 &s 

k' . 2 5 <7)f5SSS!;*« i < 3r 0 fKc^i 

35m§s 2 5 ft iz Aft ^ ^sotw-^***^ l . m izim 

ot, ii^afe^Sl 103»E«!l»i, SafcO»!Dl2-C 

[0087] 02 lt±±a«;#X#aJ&27<97T>'a 
M^JWlc J; 4aW6«itt<^Efk*:* LJt P HI8ETC* 0 . 

r y®S/J^%^$:^. 02 1 cO^T^-f 
i^tc. *'X»2 7^7Tyjafi$rtiJD$-fr5k. 

%®fflmilzfelX. iSffiETJ. ffifflETJ. ttitiffij^, 
JESIS 1 ®LAV>mm . «8K*ffi«4 KSttA-T & iW8<0 

m<7)%i£8i<omtm®%mz%& x o izmw-tz . 

[0088]^iOJ;d t:£«%»SIS 1 1 03fi£$Jffll£ 
^ d C k X' . «fe» ^^5^r^S£»*fii« L . ag»IKj 
* I*I±S 6 4: i: 1 1 , ft®14^ «v ^gE^gt^g^S 

[0089] $m<7>Bm4 . 02 2ti#f&HJcr,^M<0» 



(& 3) )02-357377 (P2 0 0 2-@SD7 7 



au— ? i ovffis&ztL&. 3iismmmi'B.?b 

i>J:t/i£it#3 2a. 3 2b. 32c. 
3 2d"CflfifcSil*. 4fcl2a, 1 2 b ti££?fi[I]lK§g 
B3 1 kffil£ffi«4 . 6 12c. 1 

2d. 12e, 1 2f{i»jl«2 8t^?ftlB]lR^a3 1 

coo9o] ^mmommum 1 3 $>& w±s 1 9 ics* 
«2 8fcS£«iiiiRiia3 ifta»^b*ra»ftffafc 

<3T*4. B2 2TMjftSft4&S[lM?7WieMr#2 
9 *5l«#|Slta5-r J: 3 t3S5£Lfc*£, 0<fr0>0afcfc 
EP^TIS] CJ«aE*<eS*t. ESSffi^iS 1 3 fc B tfftfc k * 

9*jMI*«ttrrtiteiW-J:dfc»)6Ufc«*. 

S2 7 (cffi^T£)ftMMt^dilH3 0 ki£i*[I]JKilB9 

<^h##a*i#*>s t<oc7)ia 1 9 k m lEB&m&b & 

0 . ±3**>SSittf>»IR3 k H«^«6»*»rs fc *>T* 
0 . E«8fe» t> B«fcfr 3 Z b tFffi k . &#sST 
ttUjtiAHlDGKa3 1. B.ktWWtfSfcttOfl. 
U 6(^RflMB2 8tart«*SSlW-4i 

[009 1] £fcl222fc:tJVVt\ 1 5ii&Sfl£2 8<7) 
traWSBSifC* 0 . 3 3(£ttttls!JR£S3 1 OffflfW 

a. 13c,ff*-feyfl4a. 1 4 b «£ S80l5Effi£ 

»t, -^«fg^4£?inmx^a3 i<?>itM®wmm3 3 
fcuss-rs . m&®miw.3 1 <v%>cmmmm.3 3 r 

□ K»*tfeilfcaS-b>"9-l 3bTjBSSit4SS<SflSft 
238^2 5ajPOffl«flH8t3!!aB«2 83&»/9eSIS*i.* 

£8S& 30OTr itt&EBK&i&g 2 5 <0*i3S& 

*. *T«86#7tf>HJ*«:ifcS£U E»S& 1 cOjBSEIg 
8c$«. 3 0«77y( EKHH* ) eoftJ 

fflWffi * . 2 8 WH-iHISTOgiB 1 5 (Cjgifrf £ k 

ommnmwzmm-th . ®mm2 s^nmrnmai 1 

5T«^iK4lH]iKlslB3 1 j&»6«oflWR*5Kt. sass 

i nrnmm. mmim&im 3 0 <r>? r ><r>m$m.*ffl 

Omm-tZ. &ilMe]JK§£B3 li&lBWhLfc&tf) 
SIStf>#ac£iiJSak L-C<0Sftag«2 8<«MBM»tt. 

trai&itt&a 1 5 T-snjrr& . 



[0092] Z<D£ 3 ic. £«%HHnE4><0]ngiHff 

«i. 1 ^n-sasijffli^a3 3tci*Hi- N ii 

^o^sM^ak Lx<mmm2 8<r>m&fflwizmm 
«28otti«M«&ai 5^itft$*iikT. 022 

ofciSlri^Tt, *#3r$Jfa^H£{¥3.ri3r< 

[0093] £izmm<mm4e>m<mmt lth2 3 

KSrr»lB SkoUin. H2 3 ttKffftjHSB^Ml 
«0»H**rfEITftO.-0fc:iJV^T, 3 6ti:2K$iJffll 

ftftS. i22t!i. JMSEHI»36*H-T*0. &ffi«2 

8^tfsi$offl^ai 5 tit?ftiniR^a3 lotf-snsijp^ 
a3 3wm*tmtom^mw\-mmifz>timmm 

2tU-zm&fflfflgm3 6 ^RWijiSDftWSrt tor* 

0 . mimi s . sK*0iR^a3 1 (nwmm* 
zmmt mmm 2 8 co^-mmmmm 15 axis 
mmm£W3 1 <7)mmum^S3 3 tmmzfim-z 
esg^»o„ mmffi$mei'p<om&MWteaT(?>£ a 
(custe^^-s. 9ftaxMi2 8tcift^^«ffi6t«m 
mmmi 5?a. M^L^ia^ff^-trv^ 

mmzM^mmmw: 3 e tzm&t & . t tzmmmm 
3 1 i,zmffzffiHmmfflvmvi3 3 t>t <t a 

ag-fe^l 3b-CS!«Sn4BHfiffl!!a«»2 5 

\,zm&th . aneiw«»B3 6-c«, -in^oaKWfg 

E«B«l j arif<^Karai2 8rtO*r^f-iX- 
^t=*tt*W»rt«. *fiESKaft»2 5*if«o«iiMlI 

g l . tumwzwfeth * a tcttara^j 

«ai5. 3 3fc*&*T4. 
[00 94] =5:45, @2 3T'{i. SP£$W^B3 6 kJR 

am2 8o)!!anMtt4iiii«taii 5. s^tcxictfvae 
a 3 6 kmmm£W3 1 o^fflnttjisjp^Bs 3# 

itSti^$ixTSe$fJPSB3 6 *+iC"fc:««giS-f-4 
»ti^ti^*5, 4HMMtt(c*<y hV-^«fgS:» 

fe-fr-c . ^ig^jw^a 3 6k afejs« 2 8 ^ttaa^jffliga 

1 5 . «fe$IJffllga3 6 k^0JR^a3 1 coa?*Mtf 

«fw«fflia3 3*»wfc:««$*iT<>, afe*jffli^a 
3 6k mm® 2 s w^agiittassfip^B 1 5 , s^ffl! 
SeB3 6 tsmmmsM3 1 o^?fffln-a!isijffli^a3 3 
bcomx'mmsmx'^^mmib^xhx^. fzbt 

Jf. »EMfl^3 6k9Km2 8^SRI»HBiifi!lfl% 

ai 5&mwt$ix. znmmsmmMwms.i5bmto 
0iR^B3 1 <7)m&Mmm&iwmm3 3*Hg«$*vtv* 
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mm 3 6 1 £flii®JK3!s 3 1 ^a?wffln-»jffli^a 3 3 

ftoZbtfX'Zh. 

[0095] Z-COk d ^iltj>-5t , E«=ft#5f IS 

m^mmmt Lxnmmm2 s^i-^m&m^mz 
±M&mw.m scomwmmmmmmm 1 5 zmtz-tt 

h Z\ b X\ m 2 3 lc«tj££ii& i 0 =SrS«8fe»*Sfefc:«- 
4fc. aSSHH0®l!13 1**««^S^i<^»i}S«t;Si^ffi 

ffl $ ^ , 2 8 fcje t TU««fe»aM&^iw» 

bit. mmmmw. 3 6 **«^-rsssaiis 2 s , ass 

6 aw 3 o Jt«^tcji, Mimm&mmizfg lx 
mtztizfflWTvfy&zmgsgg.-r&ztx'mmz 

Mlf»Jffll2§a 3 3 CE*ft»4»««WEiW«WJfe*« 

-r s £ t; t . i£«iuiR^s 3 1 ommbgtw®mmw. 3 
3^j»6ttwtrife*»fla«2 stjetTseeti^tf 
mmmkU3 1 £ffiv>fc*£*>E*afc»si 
e^i viim&zpfttxmmtzzbtfx'zz,. 

[0 0 9 6] 3ri5, 02 2, 02 3lZfjk-t£o%&mX' 

®mmw 1 5 1 i£?sniiR^a 3 1 (^mmmtm^t 
33, »4v^±£n4>fc3naM«36ai36<oiaTi»«o 

d±Ov&*firV**^ ^«2 8^aiSWB^E»^fi : 
*.3rW &4WiJ*^2 8«>ffi«mfrifOT?f-.a. 
x— *^»«^h5*$r$ft.:S:^£i:K:$:4. .Title J: 
0 , 2 8 coffffi® 1 ***«j»E&tTV \ S. 7J 

±#«ri:'t j: 09ftii»2 8<?>®.m£3\zmz\-t*imm< 
$>s. <tzx\ ffimrtsm'kt'&mmfflfflgiW.&jLifim 
m>iwmmmnmmizm%m2i*>L>tiz>igr&i,zi^ mm 

m 2 8 ^JBEiBS« 1 ta^aWC#jt L . &StK 2 8 £ «3 
ffil^MhUti, OT£(^StB2 8*>JftSfll 

n-ans"jffli^a3 1 ^AScosiffli^aA^offifss-ft/i,^ 

*4fc£LTi»S«2 8*>filB£fr3. ttz. 

mmfflfflwmm 3 3 , mmmwsm 3 e vyy* < 1 1, ^ 



/ft&Hi 2 8 c7)thaB$J«^S 1 5 KWRtt tftfrffiHS 

mco^m#±mm*im2itxEfflmi*:W±Lxi> 
ft v> . ^ <7) i 3 t . mmm 2 s a&sfltrai«gtt$gB 1 

5 fci£?tijH]lKS£S3 1 <7)ftmi!ltt«!l*Jffllga 3 3 . 

« . »^ 2 s assies i *a^»*»{cff± l . mwm 2 

8^MSa!Elc <fc 4^J®«82 8<7)«S*S^|5&±^-4<I b 

x\ x k> mmannsK mvm*mm*9mt h^ttm 
mbtch. 

[0097] ifz. 022, 02 31Z^TJ: o&jmx? 

E«8K*aie*satLfc«*, mm2 89ifmmm 
fflmmmi 5, i£?4niiR^a3 1 ^raH-ffismsgs 
3 3 . ais$)jffli^a3 6ct)^< bi> 1 ot, E««t# 

H, E^»»6<^T4/£«4*^T=SrifE«8K«WK 

TfB»3-^Tt>J:v^ £<0J:3^^Srtfd£i:TE'g 
iJIS^aPlK+WWKttai^ilBTS . E«8fe»«K«f!lffi 

14*^4 -i> b b i> iz. ffigmwmmcnmLmtfz- omm 
ttuzmmL. mmtmmwiEmzftiitix^^b 
mmx'ts&bzizu. m f tm.i¥M^wm^ r )m.-t. $> 
h v Ammw^m.<r>mism* : mg!m& z>ztx\ 
wmmtmk * mmizft o^b^x-^h, ±tz. w&m 
i^&<?>m'timLmmztLX^&zbx\ wmtmm 

a£t*«rtgi:^i». t/i, E«a?tate* { $>4SJK3t 
a 0 oE«gt^KB#ra5:«^ ai u . imia^>E«s)fe» 

J: 3 ^a^^tf 0 £ fc T\ E^^Sfe^H^OT*^ 
ft 0 £ l-it^T^+^^B^^JtltE^Tt^ff 3 £ 
fc i: =6: 0 . ^JiLh^illfc^E^JfailG^fi 1 3 £ =5: 
<E«8KH^O"«B*««8T# 6. 
[0098] 4^r, 022, H2 3(c^-idiS:JBJB& 

t s . mm 2 s ^^isisiw-aiis'jffli^a 1 5 ke 

s^aiE^t'E^^f^i^h^e^^ih-r^ i a 
tc lt t J: Ewa^aes-m&rs i 3 (cj^m 2 

8, SJ?ftElR^a3 1 ?r^LTt, A^W5X^i;f5J 
^^OJlHT'E'g^Sfe&^iS^^^, 4^{s^T 

m^xm&vtfimsmmmb L-roasgsri? o«^*<*> 
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ffimimcvm&z'+f ? m&wmmm 2 s <^mm^ 

I. -It 

[0099] mmcomm5 . 112 4 . 112 si&aMja 

!K4>cDStetif$B£ffi?i0iKislB3 l*5J:t^!S«2 8<D 

ff-»BI»g!l3 3*><fcl/l 5j&»£»SWR4. 02 5£i5 
WC . 13d. 1 3 e {if iJfflWSieSc&S 2 3 T'tfJ&iliS 
m&H&t 1 3 f Jl*IfflffliRS3ft»2 3 

2 2^f««SIBT';5&„ 02 4. 2 5<7)f<7) 

[ 0 1 0 0 ] 02 5fci3ttSSrt»2 20H-WMflfilB 

(i . ^mmmumm^z x -> x sjg £ i\& assa** 

OflBRfciSSW 2 8 coltM^Jffll^a 1 5 tgaW" & i: k 

mzi>k izmmmmstm 2 3 ^^js 2 wm&Mim 
*<o» jhs*£ i> k izm^mm? 2 a emm. 

[oioi]ifci2 6{±ista^^f#d^<t^figs 

ZmLtzmX'&Z . OT. IT-IT;*, fiW8?)«ft£r02 

-4 0 ^KgiHgiEttm&4 1 ^a^sesB4 2 
«. ^«ap^a^-^-4 3iz<§&£mmw£%i&L 

(S3). ^^S^a*^A$^S ( S4 ) fcXVUt 

#4 4 tcui^x^. ^aes3^s<osRxv»flsH 
■rs (S5) . z<okzm2 3iz^-fm&®m&W3 1 
ico^TJi. ^asn^a^-^-4 3*>/i>^^fig 
a«JifSi#4 1 KK^sft ( s 6 ) . **£3^9«ji 

2rXWIt*4 4 & . X*Slig4 4 iffi9m>M& 

mjiwzifw m^foftzmmLx^zm <S7) , s 



fg{i^^aiS^a , tS«^4 1 <r> & 1 left & 0 2 3 (c^ 

-rm^i^^as 4 fc«BEia«»f y*-*-y nci* 

WiiUIfl^St&iIfltcJ: KHxmZti (S8), .IcT)** 

«a^B3 4^fflv^x. f^rsiB^^ae+oajig 

182 8. it?a0JK3!S3 l«ffl*ftarSii4 (S9) . 
[0102]*- LXm<g-<mmi. 025 KSrT i a iz 

mm2 8 *fflv^ta«<o»asw»fe&«siJ6Sfi4 
a*, zwkz cof&mm. 28axifm.nm22 oma^m 
i>&®smmm.'mmm4 \<r>i*k\z$>h<?>m¥mm 

S3 4izm#>t>tl (S8) . S*^ISia3 4$:fflV^ 

t. a«ste4>^i®«2 8co i »a^fi : ^i. (s 
9) . wgmmmmfm&m&wztcA, *><^n-& 
3&«*9x*3&« s esfSr«-&a, ^m^p^a«5i^#4i 

ti. ^«^K^B^-^-4 3^«^ n D B $r«a < S 1 
0) ntttC. If«f4 4(CftfIf&ML 
( S 1 1 ) . 3 J: Ofil'HWW* 

ttA$iX-l» i: ( S 1 2 ) . I»if4 4tiffifl*^i 

art-* ( S 1 3 ) . 

[0103] ^mm<^mmxnm2 a . 02 5^^ t 
tcs«8K!HiiK«t' s *j J: ifw&mmm&<?>mism 2 s 

<0iHK«l*ffi*:ov^»W4. ^-r02 4^t^:^ 

i£?anuRSS3 1 cothaiisij«sa3 3*^i£?inmxga 
3 lcrtismimzmm&kMz. §mmumms \<r> 
nmmmmm: 3 3 m lx . 2 8 c7)si£it?g2:^ 

3lM(i. »a#lS i t4£0AP^. AiSEBK^ftS 
2 5«JtIl, «^!J3I#7Wrag^i:»SlIfflIW#. 
-?-LT|ajlSI2 8*^{i. 1 OttfflffljSL ©AS 

1 ionitesc. ^tBa»3£M§3 oco^ r y®.mtck'm& 

[0104] ^(c*4>«a^B3 4T«58ttS5l-5fcfl|f8 

mzti&kZte. mmzmmzfto xd^mnmm3 
1 con-sisijffli^a 3 3 t=®R*fj»^£ j?-* a . mt 

JEtfflWf^aSfcK . S^lHl 1 4 tcgJA-f 5 

±a<0SQfc<0»!B 1 ~ 4te*SiiX:il«8fe»<0W 

B<7)l£B2U^fc?* SS^^JfeLT ^5If«t4 4 tea 

0 . iitmz<£m%imffiM.ti t *&Lxti k> . asw 
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mm 8x-m.&e>tt&2mmmzmM*<o<$$igmmw. 
<rmmmz^xmm-z, . ^^m^vrnmss 
4 it, smm 2 8 (mmuma. 1 5 x 0 am 2 8<d 
j«k«*£5wr4. zntzgim&tiimtLxit. 

2k <KJ±J±:*i. tJit^ffiBWIl WEBER. £&gH£33ft 
WfflMS»Sai»2 3-C^?««aK. SF*l£$ttSK. f'Jffl 

OB«0cais 2 3 vastus* . a x xsm?M%& 2 a com 
j&%t'<7)imz%im&. mzMk#wmm.3 4X'&% 
im^tzmmzhttz. m^m$mmizmm2 8v> 
mmmwizfrhtix \ . -e Lxw&m 
m^tK^x^^t'com^x-. ?&mM2 8crm 
mwmmzfihtix^&^tmiiztiztzii. mmz 
w&zffo x a mwm 2 scotmummm 1 5 cfg^s 

[0106] «itr. m\HWt2 2pmm : ?wffi£-2 4<r> 

mWfi£Mlz%r,X^hti:t\ ±% Km^X^&WSttz 
60fOfflffllSlS3jiS2 3WS«i»&3msg$*T.aiaj&J: 0 

fiv \ & & v mmmwsmto^ mmmgm* 2 3 «o^«e 

SjeSftSIUrOW^fcHo fcfltefclitt^WSB* 2 4 
[0 1 07] ^cO±d^ii^-Ji*4' i i : a^«3 4(i. t 

-rm^wm^2 4 <mm?z imfthtisuz*>&*&\± 

£ £> fcttFBBB* 24fti»JK£Hil<J:d 8«S 2 8 ft 

»am«ks 1 5 fc»*£aj-r-2rT» m?wm# 2 a 
i&t$kX'hhmL*tt^mmwmm% a iizrn- 
^m^mww^MA ui-tmumzz-x . «■? 

IBBll#2 4<7)33SI£^*:ft. ^^IS^g^-^-4 



3 (C35mSPa D p$r^£E L , ^*^P^S«««^4 1 ft £ 
V>ttIWi#4 4*«*P»3B#2 4ftSS*£SBt-r5. 
£ tc Z <r>b % WSWSB tW^h fcft . &«2il£giJt 

[0108] m$m28<DHmi<n9SSJJjV 

^^T^ft^fctt. ffiBMS 1 ^3«&&cpAfc:*o 
i*f4 1lt ^«2 8rt£7)^«il?ftcOtt«$-p* 

im 1 (Kim&zx-ttmi-h . 

[0109]CftJ:otc. KVftjMl^^eaRREi 
SdfcT. -«W«l^»oT««t=«l5-C*. sine 

mmmm^coi%m.mmmmcomm^mmx'^ hxtiztc 

tfX'% h . 

[0 1103*8. ±IScom*«a^a3 4 0«£ti!£^ 
ft. i£»0IR^«3 1 OH-»JP^g3 3*3S*S2 8 

i ^xmmmA a tm^fm^ms. l . ?g£ L?tMS 

[0111] 

mmcmmztizftmzx^xffimfoZimLxWi. 
fmstfi*&i±-t& bbh izmmmm^ 

[0112] *fH8<Oiir*3H2fe:«*)4S«ttjHa 

[0113] *mmmim3i l zmbhWMtftm$iW. 
ti. wtm<7)®.\M®Miz®&&j]-t>-*r*mz-. mi 

ffiE£E^3-b >^T\iZ X *) m%}2tL& toSE&UFftb&b t> 

titim%.smmj±b %z>£o izmmmmzmm-th <r> 
x- . gfe^tg^j 5: f6]±-r t b i> izmmmtnm v m 
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m&m&.&&®rr hzb a*-c # § . 

[0114] *^HJ £ 7)ff^4tc^i,^iE^?tgS 
ft7tffi5£@gMkLtk3:& J; o izfflWmmZfflffl-fhco 

x\ 1 1 1 izmkmmftcom^w.'g 

mftrnm^mi-hz t h „ 

[0 115] *^Oft*3S5W^^>E«^^S 

tifzmfemimTk%&£ 3 izprnmrnzmw-thn 
x\ m&mjj*fa±-t& 1 1 uzmmmm&<7)&^m<g 
ffi&%kW.zmm-& z t h . 

[0116] *?|BJ!<DfT!;£3S6 W»;b&IE*ifcfrt£B 

J; Offm§^^©A^»JK*^J6^^>^0f«a®ffi 
b %h i d fcSWSEBS-ftJffli-r & <dt\ ft#tg7J 2- ft± 

[0117] #||BJiCOfi:£^7£{£;b&IE^^SB 

y*rfrt>im ztih Hh&K-h t mmmta ami* 

®mw.zmw-tz><r>T\ mftmft*$\i-thbbh\,zm 
&mm&cois i ^&mffi»mm*fflkt& zb&x*z & . 
[oils] ^wmmimsizi&bhwmffiftm.w. 

m%%izi5ii&mm>it Lxmmt&m&Emiim 
zmnc<?>x\ E.mrm mm* n >w h izx-z h „ 
[0119] im^mim^zfcbhwgmtmm. 

mis^3z®&nmim3:z$cfczit&cr)x\ mft 

zm®-thzbtfx°zh. 

[0120] ^meomim 1 0 iz&hhwmmft mm. 
&&<r>mWimi,zfetx$tikZ*t&<nx\ -diftmnZft 
[0121] *^H3oft^3S 1 1 Kfi^Sffil^iitB 

1.-th b b^zmkm®&<vm^m^m»m.w$:m.m- 
hzbtfx-ih. 

[0122] *wn<7)mim 1 2\,z&hhWM%mmm. 
<i. E.mw&wm.f&wzmix&m&mmmnmwm 



mm*ikfrhnx\ mf>mhz$\i-thbbi>izm£.m 

[0123] *$pmnim 1 3 tz&dbhmfmsm mm 
a. mmfanmMmzmtx<%m<r>mww&mm 
Bmmz&frh cox\ vmmti * fti-th bb^ tcaiE 
mm&cois^m'gmftmwzmm^h z b #t-# z . 
[0124] *&wnm%i% 1 4 ^fl^IS'S^iilB 

SMffliaMffi^ite^^-C. immtiZfol-thbbhlz 
[0125] *%BJ^if^ 1 5 tc^^^iE^a^s 

•i. mtgm&mmza ^x . fiis^ifs^* fc« MieE^gt 
t -r s^wjffluia t sfifcw. «. i «, i: se^a 

ft *%m.Z tlX v ^V^aiflBlTfc** =SHW»S3G*# 3 

if. mm&*Hh#>h z b wx-% & . 

[0126] *$LW<r>mim 1 6 

[0127] *^Hj W ft^]s 1 7 tc^^-i»aH« ; ac?fgs 
b ftmzmm. vtzmmbwimizmz'fm* 
&mnb-t&mmM®wmm£3rtzmmmbffim 
fflg^mzmmztih mwmmwizte^x . ^jia^ 

m&ZithWMmwb. ffikftmtgzmmLtzfti&frh 
mfrftmzttM®M-thffimm®w^&b . f&iimsi 

»^B^ fcJ4/*J «t t/ate$flW^Bc7)^T'a»ttfB?rfE 

mm&z^mztix v^srv^Kawcfc** ^jflBoe 

^c^Btcfcv i>^9itS(c^J& L/SA# ^©JffllSS?: 
0 Z b % < BBfflmiitf-CZ s £ O^SBifflOg 

[0128] *3WB<OS**S 1 8 £ffi*>*£«%#£a 

i±, ae^jffi^B^as^fcctt/s^^Bosfe^ 

JEWCJ6 tT ^3cmS^^tm4^ ?t(i^S^Bco« 0 S 
* tilZEMm<7)W&m&<?> o -h'J?% < b t v ^-ri^A> 1 o 
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[0129] *wmmw% 1 9 ^*>sffi««t^a 
a t lirraKSflsq^B t mri aa^wswiSB t <a lac 

[0130] #«nji<oit*Js 2 o ^^siewa^s 

<7>x\ ^mnmkwzwmmzmmx'%wmfc?m 
mxz arm§£«>sj6a<awea: o x vi&yzw&m* 
[0131] 3ts^Hjoif^JB2 1 

^ffll$"J»^a. &^3Hj«2£B^ti:®KSWl£ 
BO^Sr < i: t> ^itifr 1 ofc* LfciE«#«KE*ifc 
9»Sff^T i>L< «±*^T *IE»r 4 COT. Etf 

[0132] #«i!Htf>it*JS2 2k:flU9«SVf!MEl 
li. E*ft8«#5t^7T+SrLfc*£-fc. S*ft» 

[0133] *«^OM*JS2 3Kffi*>SE«4Sfe»SKB 

k'(ommt&*m^tim&&ftozkim<%'9, mm 
tt<o»v^j^a«a*»4 <i t s . 
[0134] xminnrnm 2 a K«<?sE«afc»*ft 

T77t. HiERKiE«t:Efi^fi8E * JR 0 fttt 4 x 
f77fc . HoieE^ifga^J; 0E«*»3»lK*fi* 

a xy- -y 7t , twriEE«a5*^»at:sttfc»j«esi*»^ 
isi^as*ut*4« < B™a^eis?*i.4iiriEE««» 

glBtf>jII&K!gOfi!f8£ t fciulBE^ifc^HSteWjltt 

a«flH8*-7c{c«si t x-^commx-Mm-t h z 

[01351 *^BJc7)lt*Jl2 5tc«*>4E*8Hfcfr& 



*^Miiai : s^#«^ra^Ei ; a?f^«^rawiijMco 
asm**** 

[BIiii«0fB#=Cr»HB] 

[iai] *micommcvmm 1 ttg&Ee%»£8a 

[@2] #M&&a&>jm 1 vmem& 
mbffiFmffinm&ZTjk-tmx-f) & . 

[03] *ft9§?>Sgffc?>»!B 1 fcffii EE»»0tf«i6 
*fcffil«IBIiI«ft<0HflS*5rtEI"C&4. 
[04 ] *%3?>£ft<9&JB 1 fc«4?«9E<0«5#«i: 

[05] *?&mmm<mm 1 it&f&is 

[06 ] wtrnwrnpam 1 
mmmm ^-trnx-h & . 

[07] #&BJ!«DHM«07EaS 1 1»4 E«^#^Bi: 
«^S^««Sr*-rBlrffi0T$)4 . 

[08 ] *^£7)^{s^® i K^&E^zfof »at= 
» 1 4 > oKa*a * s^- 0T- * 4 . 
[09] *mi<vmm<mmiiz&&w<gMmmz 

av ^comm-jjmcoi&comi^-tmx'h %> . 
[010] ^mmmm<r>im 1 ^« 4 E^?*sa 

[0ii] *wM9wnim i iz&hmi-wm-* 
mm Lfm<7)Bm*^-tmx'$>& . 
[012] *%m<?)mM<mm ltzmz mfimmm 
com<mm*7frt%m®s$mx'h . 
[013] *3twcDmmco&m 2 ^-rE^ftff sia 

[014] *%,w<vmm<7)&m 2 izk ft 4 afiE^GS 

[015] *5&mmm<r)W& 2 tz&nh 

[016] ^ftwcomtkcomm 2 ctsn-s e^#^ 
a^sfiffi»3£^^f^cMfi^-ft;^ioaK^^^-r 

0T'J>4. 

[017] ^ftWom&V&B 2 fcfcW-S E«8^ 

[018] ^m&mizemm 2 icts if z mmms. 
m^<r>^mB.^^tmx'h h . 
[019] *%.w<Dmm<DBm 3 ^-tei^SjSB 

^^IUSI0T'$>2.. 

[020] *%,W<7)9m<7)Bm 3 fcrfctt s s«s^i 
ao^te^iRS:*-r0T'S>-S . 

[021] *5mcomm<?>&m 3 trtjtts E^a^ 

BOtf^iflfi? r vHi^'fb^^e^^^-f 0T' 

[022] jFrnfommrmm 4 ^^-rEwa?* ^a 

cO^0SI0T'ftl». 



[023] *wn<r)mm<n>mm4 iz&n 

[024] xftwcomtwrnm 5 z^-tR^immw. 

[025] *%pEcr>mmcoBm 5 izi%h&&m.2.mm 

B#<W- tr* ft® 2r^0T£> £ . 
[027] ^<75#<£2P§£B«D#$0g&0T-& & . 

[028] imco<$mmm ( ) ?g xm<^> hfch 

Mf^0-CJ)-5»„ 

[^^BJ] 

1 ffiums. 2 ?m#i§t#g. 3 $m&. 4. 6 Ef 
(smwm. mmtfg. . 5 



[0i ] 




1A 
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7 vfwsbk 8 9 #mwaat* 

10 T*.xA^-;5\ 10a JgfcTt, 11 WSSt 
?f§£S, 12a, 12b, 12c, 12d, 12e, 1 
2 f 13a, 13b. 13c, 13d, 13 

e *&JK-te>"»?\ 14 a, 14b flEA-b>-^. 15 
tfSISfJffll^S. 16 #,17 sU^XWS. 18 

jf-iws&p. 19 ftim&a. 20 stv 21 m 

SS. 2 2 Sl*i$L 2 3 ftfflH«g3A3k 24 If 
R3R#. 2 5 &fl£ffitt£gt3k 2 6 2 7 

2 8 mmm % 29 m*#. 30 ass 
ems&m* 31 itannRsis. 32a, 32b, 3 
2c 32d gsih^. 33 (a^Hai) mmmwm 
a, 34 «+«a^s. 35 ( mmm > ftaii$ij«S£ 

f. 36 ®£S«ilS. 
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